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A new species of Radula Sect. Cavifolium 
(Radulaceae: Hepaticae) from Queensland, 

Australia 

E.A. Brown and T. Poes 


Abstract 

Brown, E.A. ' & Poes, T. ^ ('Royal Botanic Cardens, Mrs Macquaries Road, Sydney, NSW 2000, 
Australia; ^ Research Croup for Bryology of the Hungarian Academy of Sciences at the Botany 
Department of Eszterhdzy College, ECER, Pf.43, H-3301, Hungary) 2001. A new species o/Radula Seef. 
Cavifolium (Radulaceae: Hepaticae) from Queensland, Australia. Telopea 9(3): 435-438. 
Radula omata is described from Mt. Bellcnden Ker National Park, Queensland, Australia, at 
1460 m altitude, where it is found on the bark of Agatliis atropurpurea B. Hyland. The minuscule, 
pseudodichotomous plant is very distinct, having subsymmetrically bilobed leaves and a 
papillose dorsal lobe surface. It is the fourth representative of Section Cavifolium K. Yamada 
within the Subgenus Radula (Dumort.) Dumort. to be described. 


Introduction 

In 1995 E.A. Brown, accompanied by B.M. Wiecek and K.L. Radford, collected a 
minuscule, creeping plant from the bark of a large (50 cm d.b.h.) specimen of the 
gymnosperm Agathis atropurpurea B. Hyland on Mt. Bellenden Ker at 1460 m altitude. 
At first sight the plant seemed to be a tiny Microlejeunea or even Aphanolejcunea, as it 
had no underleaves. Closer observation revealed that the rhizoid bundles originate on 
the lobule base convincing the authors that it belongs to the genus Radula Dumort. 
Features which make this taxon cjuite unusual for the genus are lobules which are 
almost equal in size to the lobe and conical papillae on the dorsal side of the lobe. 

There are 32 Radula species known from Australia (Scott & Bradshaw 1985, Yamada 
1982,1984a, 1984b, 1987) but none of them possess the above characters. A similar leaf 
shape is known only in three species — Radula cavifolia Hampe, R. helix (Taylor) 
Gottsche, Lindenb. & Nees, and R. aneurystnalis (Taylor) Gottsche, Lindenb. & Nees, 
which have variously been assigned to Subgenus Acroradula Section Saccatae (Castle 
1963) or to Subgenus Radula in their own section Cavifolium (Yamada 1979). Radula 
cavifolia is Southeast and East Asian, occurring from China through the Malay 
Peninsula to Borneo, the Philippines and Japan. Radula helix is temperate South 
American and distributed in southern Chile and Argentina, and R. aneurysmalis is 
known only from Tasmania (Castle 1963, Yamada 1979). The features shared by 
members of Section Cavifolium are small size (less than 800 pm wide), sparsely 
branched shoots, nearly orbicular leaves with an inflated lobule exceeding 65% of lobe 
length, strongly convex keel arching evenly into the lobe apices and the presence of 
dormant, spur-like, reduced stylar branches, although the latter character is not 
present in all members of the section (Yamada 1979, Schuster 1980). 
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Taxonomy 

Radula omata E.A.Br. & Poes, sp. nov. 

Planta minutissima pallide- vel brunneo-viridis, caulis ad 4 mm longus, diametro 50 pm, 
7 cellulis corticalibus et 3 medullaribus compositus, cum foliis distantis 250-300 pm 
latus, sparse pseudodichotomice ramosus. Lobus apice truncate orbiculari-ovatus, 
cellulae lobi dorso papillis conoideis ornatae. Lobulus lobi subaec^ualis, ovatus, apice 
acuto, marginem ad longitudinem mediae cauli connato. Ceterae desunt. 

Type: Australia, Queensland. Bellenden Ker National Park, ridge NNW of transmitter, 
Mt. Bellenden Ker, along the track to head of Mulgrave River, 17°15'45"S, 145°50'55"E, 
1460 m alt., E.A. Brown 95/243a, B.M. Wiecck & K.L. Radford; 8 August 1995 (holo BRl; 
iso NSW, EGR). 

Minuscule, pale or brownish green plant creeping on bark (of A^ntliis). Leafy shoot up 
to 4 mm long, 250-300 pm wide, with distant leaves almost parallel to the stem; with 
sparse terminal, pseudodichotomous, Radula-type branching (Fig. la, e), spur-like 
reduced stylar branches not observed. Stem diameter 50 pm, composed of 7 rows of 
cortical and 3 rows of medullary cells. Leaf lobe orbicular ovate, c. 260-290 pm long 
and 155-190 pm wide; cells isodiametric, 12-i5(-20) pm diam., dorsally with a conical 
papilla; marginal cells slightly narrower, usually without papillae; keel arched, 
papillose; apex truncate. Leaf lobule almost equal to lobe in size; cells isodiametric- 
rectangular, 12-18 pm, or elongate, up to 25 pm long, lacking papillae (except near the 
keel); apex acute, usually with a tooth 2 cells wide at the base and 1-3 cells high 
terminating with a larger hyaline cell. Rhizoid bundle often present, arising from the 
lower part of lobule. Lower half of adaxial (antical) lobe and lobule margin connate 
with the stem. Only sterile plants were observed, without gemmae. Oil-bodies 1 or 2 
(rarely 3), large ovoid to ellipsoid, occluding most of cell lumen. (Fig. 1). 

Specimens examined; Queensland: Bellenden Ker National Park, ridge NNW of transmitter, 
Mt. Bellenden Ker, along the track to head of Mulgrave River, 17°16'36"S, 145°5r06"E, 1400 m 
alt., T. Poes (0W93/Q) & E.A. Broum; 13 June 2001 (BRI, NSW, EGR). 

Distribution: currently known only from the type location on Mt Bellenden Ker. 
Moderately common but very scattered in occurrence at collecting site, creeping on 
Agathis atropurpiirca bark, in forest with Agathis, Flindersia and Trochocarpa. 

Notes: members of the Section Cavifoliiiin seem to form a small group of species 
occurring mostly in the Southern Hemisphere (and probably Gondwanic in origin). 
The new taxon fits reasonably well into the framework of this section, although it is 
much smaller than the above mentioned species (shoot width 250-300 pm compared 
to 600-800 pm), has distant leaf arrangement, an often truncate lobe apex and dorsally 
papillose lobe cells (Fig. Ib-d). Reduced stylar branches were nc>t observed in the 
material available for study but, as stated above, this character is not consistently 
present. Papillae on the leaves are exceedingly rare within the genus Radula, and have 
previously been reported only in Radula ralkowskiana K. Yamada (Subgenus Radula, 
Section Radula), which is not closely related to our species (Yamada 1984a). Based on 
the above characters the new species seems to be an isolated member of Section 
Cavifoliiiin. 

Radula ornala is morphologically closest to the southern temperate R. helix, having a 
similar lobe and lobule shape. The other members of this section, R. aneurysnialis and 
R. cavifolia, are sometimes considered synonymous (Castle 1963) but Yamada (1979) 
regards them as distinct taxa. The section requires further investigation to determine 
relationships. 


Brown and Poes, A new species of Radula Sect. Cavifolium 


437 



Fig. 1. Radula ormta E.A.Br. & Poes, a, habit, ventral view; b, transverse section of stem with 
lower part of leaf; c, leaf, dorsal view; d, leaf, ventral view; e, Radula type, terminal, 
pseudodichotomous branch. All drawn from type; c-e all drawn to same scale. 
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The genus Lachnagrostis (Gramineae) in 

Australia 

S.W.L. Jacobs 


Abstract 

Jacobs, S.W.L (Royal Botanic Cardens, Sydney, NSW 2000, Australia) 2001 The genus Lachnagrostis 
(Gramineae) in Australia. Telopea 9(3): 439-44S. Lemma epidermal features were examined in 
species of Agrostis, Deycuxia and Calamagrostis. As a result the genus iMcImagrostis is recognised and 
new combinations provided for L. adamsonii, L. aequata, L. collicola, L. drummondiana, 
L. lacunis, L. limitanea, L. meionecles, L. punicea and L. robusta. A key distinguishing 
Lachnagrostis from the related genera Dicheiachne, Deyeuxia, Agrostis is given, along with a 
characterisation of the four genera. Synonymy is provided for the other species of Lachnagrostis 
recognised in Australia. It is concluded that both Deyeuxia and Calamagrostis are diverse and highly 
variable and little is to be gained by combining them at this stage though their current 
circumscriptions are probably suboptimal. 


Introduction 

Agrostis, Calamagrostis, Lachnagrostis and Deyeuxia have been treated variously by 
different authors, though they are all regarded as closely related in either the tribe 
Agrosteae, tribe Aveneae or subtribe Agrostidineae (Soreng and Davis 2000). Edgar 
and Forde (1991) and Edgar (1995) summarise these different treatments and decided 
to recognise all four genera, with Calamagrostis not recorded from Australasia. 

Epidermal features of the florets have been used before to unravel relationships in the 
grasses (Jacobs and Lapinpuro 1986; Dogan 1988; Barkworth 1990). Such characters are 
of particular use in groups where floret characters are conservative, as here. A study 
of lemma and glume epidermal features was started in an attempt to solve the 
confusion surrounding the limits of these genera, at least for New South Wales. While 
the project is far from finished, some results are already clear. 

Lachnagrostis is already recognised in New Zealand (Edgar 1995; Edgar and Connor 
2000), and several of the species are shared between Australia and New Zealand. It is 
desirable that the same names are used for these species throughout their range. 

As a preliminary to a new edition of Wheeler et al. (1990) this paper presents evidence 
in support of Edgar's (1995) and Edgar and Connor's (2000) recognition of 
Lachnagrostis, and makes the necessary new combinations for the remaining 
Australian species to allow uniform treatments. 


Methods 

All Australian species of Agrostis s. lat. and Deyeuxia were examined, with several 
replicates of most. The number of replicates reflected the number of specimens held at 
NSW and their geographic range.The number of replicates varied from 0-16, the latter 
for both L.filiformis [A. avenacea] and D. quadriseta. All of the species of non-Australian 
Agrostis, Deyeuxia and Calamagrostis represented in the collections at NSW were 
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examined in this first stage of the project. The total number of specimens examined 
was 425, representing c. 240 taxa. 

Glumes and florets were removed from voucher samples, mounted on stubs and 
coated with gold using a sputter coater. The specimens were then examined using a 
Scanning Electron Microscope, and a record kept on film. Characters observed 
included the pattern of long and short cells of the epidermis, distribution of silica cells, 
distribution of prickles, pattern and prominence of cell walls, development of the 
rachilla extension, distribution of macrohairs, and the awn base. 


Results and Discussion 

The characters observed on the glumes were reasonably uniform and do not appear, 
at this stage, to offer much taxonomic information. The lemma surface, however, was 
informative. 


Agrostis/Lachnagrostis 

The species formerly included in Agrostis in Australia have three distinct lemma 
epidermal patterns: 

(i) the so-called Trichodium net pattern (Bjorkman 1960; Edgar and Forde 1991) (Fig. la); 

(ii) raised margins of epidermal cells, with or without prickles (Fig. lb) a pattern more 
common amongst grasses; and 

(iii) a comparatively smooth epidermis, the cell walls appearing more or less wavy in 
outline but the margins flush with the surface, prickles present or absent and 
macrohairs present or absent (Fig. Ic). 

All Australian native species, some introduced species and several non-Australian 
species here included in Agrostis s. str., have epidermis type (i). Some species of 
Agrostis introduced into Australia, and several non-Australian species have epidermis 
type (ii); these species are also here included in Agrostis s. str. There is still discussion 
as to which is the type species of Agrostis; at least one contender has a type (i) epidermis 
and another has a type (ii). 

The species that have a type (iii) epidermis include the type species of Lachmgrostis, 
L. filiformis [Agrostis aveiincea]. These species were formerely all included in Agrostis in 
Australasia. The species are also characterised by having: 

(i) a palea almost as long as the lemma (always > 50%); 

(ii) an obvious and well-developed hairy rachilla extension that, with the apical hairs, 
may be almost as long as the lemma; and 

(iii) a tendency for the whole inflorescence to become detached and act as the diaspore, 
though this character is not always obvious and apppears to be suppre.ssed in some 
species. 

On the basis of the epidermal features and the other more or less correlated characters, 
recognition of the genus Lachnagrostis is supported. 

Deyeiixia 

The lemma epidermal patterns in Deyeiixia are more varied and less discrete than in 
Agrostis. There is a pattern that is almost reminiscent of the Trichodium net in one 
sample (Fig. Id), but this is not constant in that species (Fig. 2a). Generally the patterns 
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are reminiscent of the type (ii) epidermis above (Figs Id, 2a-d, 3a), but considerably 
more variable, not as discrete, and with more variation within taxa than evident with 
any of the taxa in Agrostis s. lat. (e.g. Figs Id, 2a). From the lemma epidermal patterns 
there is a suggestion that there would be some value in reassessing species, and this 
would be necessary before any attempt was made to split the genus. On the basis of 
the epidermal patterns there appears some justification in retaining Deyciixia as it is 
until a more detailed reassessment is completed. 



Fig.l. a, Agrostis mueUeriam lemma epidermis with a typical Trichodium net pattern of silica plates 
(type i). b, Agrostis spicn-vcnta lemma epidermis showing long-cells with raised wavy margins, 
short prickles arising from short-cells (type ii) and a few longer prickles. The longer white bar 
represents 10 pm. c, Laciniagrostis billardieri lemma epidermis with almost flat wavy margins of the 
long-cells and short-cells, with some short-cells bearing prickles (type iii). d. Lemma epidermis of 
Dcyvnxin parviseta var. parviseta with a Trichodium nct-likc pattern. See also another specimen of 
the same species but a different variety with an apparently different epidermal pattern in Fig. 2a. 
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Calamagrostis 

The commonest lemma epidermal pattern in Calamagrostis is type (ii) (Fig. 3b) but the 
variation is large (Figs 3b-d), and clearly the genus contains a mixture of several taxa. 
Some of the variation in character states at least appears different to that in Deyeuxia 
(e.g. Fig. 3d). There is obviously much work required in sorting out Calamagrostis and 
there appears little justification at this stage to compound the confusion by 
incorporating Deyeuxia into Calamagrostis. Some of the lemma epidermal patterns in 
Calamagrostis are indeed similar to some of those in Deyeuxia, but whether the best 



Fig. 2. a. Lemma epidermis of Deyeuxia parviscta var. boonmmii with a variant of a type (ii) pattern 
where the long-cell walls have wavy raised margins (see also Fig. 3d), b. Lemma epidermis of 
Deyeuxia decipiens with a variant of the type (ii) pattern of raised wavy long-cell margins, c. Lemma 
epidermis of Deyeuxia scaberula with a variant of the type (ii) pattern of raised wavy long-cell 
margins, d, Lemma epidermis of Deyeuxia inominata with a variant of the type (ii) pattern showing 
the raised and wavy margins of the long-cells. This variant has very few short-cells or prickles. 
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option is to include those species in Deyeuxia or to include Deyeuxia in Calamagrostis 
remains to be seen. The type species of Calamagrostis is C. epigeios (L.) Roth (Fig. 3b), 
which has an epidermis similar to type (ii), a type also common in Deyeuxia. 

Key to some related genera 

1 Lemma chartaceous to hardened, more or less stiff at maturity, often scaberulous or scabrid, 

especially above . 2 

T* Lemma membranous to chartaceous, usually soft at maturity . 3 

2 Awn arising subapically, > 6 mm long, frequently >10 mm long; lemma apex entire or 2-toothed 

. Dichelachne 

2* Awn arising from various positions on the lemma but usually not > 6 mm long when apical or 
subapical; lemma apex entire or minutely 4-toothed. Deyeuxia 

3 Inflorescence axis persistent; rachilla extension present but < 20'Ki lemma length, glabrous or 

shortly hairy; lemma epidermis with a well-developed raised pattern . Agrostis 

3* Inflorescence often detaching as a diaspore; rachilla extension usually well developed and often 
with hairs almost as long as the extension itself, 30-100% lemma length; lemma epidermis with 
a discernible pattern of low relief . Lachnagrostis 

Agrostis L. 

Tufted, rhizomatous, sometimes stoloniferous, often delicate annuals or perennials, to 
1.2 m tall. Ligule membranous; blade rolled in bud, linear, flat, sometimes folded or 
involute, scabrous (at least the margins). Inflorescence usually a more or less 
contracted, usually much branched panicle of small spikelets. Spikelets often gaping, 
with 1 bisexual floret, on slender pedicels, disarticulating above or below the glumes, 
rachilla often produced as a hairy bristle. Glumes equal or subequal, acute or 
acuminate, keeled, 1-nerved, membranous, often shining, awnless, scabrous on the 
keel and back. Lemma usually shorter than the glumes, thin and soft, ± hairy, 3-5- 
nerved, awnless or dorsally awned, callus ± hairy. Palea shorter than the lemma or absent. 

A genus of c. 200 species, often growing in cold regions especially of the Northern 
Hemisphere. 

Dichelachne Endl. 

Tufted annuals or perennials. Ligule membranous; blade flat or convolute, usually 
scabrous, often pubescent. Inflorescence a dense spike-like or loose to open panicle. 
Spikelets solitary, pedicellate, narrow, numerous and overlapping on the short 
branches, disarticulating above the glumes; one bisexual floret, rachilla usually not 
produced as a bristle. Glumes similar, subequal, narrow, subulate, keeled on the 
single, scabrous nerve. Lemma shorter than the glumes, firm, entire or bifid, faintly 
nerved, awned from below the apex, the awn slender, curved or bent, column usually 
twisted; callus hairy. Palea narrow, slightly shorter than the lemma. 

A genus of c. 9 species from Australasia. 

Deyeuxia P.Beauv. 

Erect, tufted perennials. Ligule membranous, entire or toothed; blade flat or convolute, 
mostly basal, tapering into a fine point, slightly rough on both surfaces. Inflorescence 
a terminal, contracted or ± open panicle. Spikelets shortly pedicellate, laterally 
compressed, numerous and often densely overlapping, rachilla disarticulating 
between the glumes and the lemma, floret 1, bisexual, rachilla often produced as a 
bristle beyond the floret, rarely a second floret present. Glumes subequal, 1-nerved, 
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Fig. 3. a, Lemma epidermis of Deijeiixia quadriseta showing the type (ii) pattern; long-cell walls with 
raised and wavy margins and the long-cells interspersed with short-cells and thc'se often bearmg 
prickles, b. Lemma epidermis of Calaimgrostis cpigeos (type species of Cnlamagmstis) with the 
classical type (ii) pattern: long-cell walls with raised and wavy margins and the long-cells 
interspersed with short-cells and these often bearing prickles. The longest white bar represents 
10 pm. c. Lemma epidermis of Calaiiiagrostis scabra with a variant of the type (ii) pattern where the 
wavy margins of the long-cell walls produce secondary ridges that join the margins across the cells. 
The longest white bar represents 10 pm. d. Lemma epidermis of Calamagrostis lenclla with an almost 
Trichodium net-like (type i) pattern that may also be an extreme form of the pattern in Fig. 3c. The 
longest white bar represents 10 pm. 


keeled, ± firm, awnless, acute. Lemma almost as long as or longer than the glumes, 
3-5-nerved, entire or toothed at the apex, firmer in texture than the glumes, with a 
short, often bent, dorsal awn or awnless, callus often hairy (hairs shorter than the lemma). 
Palea as long as the lemma, 2-nerved and 2-keeled, thinly membranous and soft. 

A genus of c. 100 species of temperate regions of Australasia. 
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Lachnagrostis Trin. 

Tufted pereiTnials or annuals. Ligule membranous; blade flat or folded with inrolled 
margins. Culms fragile at maturity; nodes glabrous. Inflorescence an open, much- 
branched panicle, often completely detaching at maturity. Spikelets small, mostly 
1-flowered, with the rachilla extending beyond the floret and minute to nearly as long 
as the spikelet; rachilla extension glabrous to long-hairy. Glumes more or less equal, as 
long as the spikelet, acute, firmer than the lemma, l(-3)-nerved, keel scabrid. Lemma 
shorter and thinner than the glumes, usually hairy though sometimes glabrous, (3-)5- 
nerved, dorsally-awned (rarely sub-apical or even more rarely absent); awn scabrid, 
geniculate or straight. Palea 50-100% lemma length. 

A genus of c. 20 species throughout temperate areas and habitats of Australasia. 

Lachnagrostis adamsonii (j.W. Vickery) S.W.L. Jacobs, comb. nov. 

Basionym: Agrostis adamsonii J.W. Vickery (107 ;1941) 

Type; Victoria; Melbourne, 12 Nov 1853 Adamson 226 (K). 

Lachnagrostis aemula (R. Br.) Trinius (1820). 

Basionym; Agrostis aemulca R. Brown (1810). 

Type; New South Wales; Port Jackson and Port Dalrymple R. Brown 6219 pro parte (BM; 
lectotype, Vickery 1941). 

Synonyms; Vilfa aemula (R. Br.) Beauvois (1812); Deyeuxia aemula (R. Br.) Kunth (1829); 
Calamagrostis aemula (R. Br.) Steudel (1840). 

Agrostis semibarbata Trinius (1841). 

Agrostis solandri F. Mueller (1864) pro piarte. 

Lachnagrostis aequata (Nees) S.W.L. Jacobs, comb. nov. 

Basionym; Agrostis aequata Nees (412; 1843). 

Type; Tasmania; 18 Jan 1838, Gunn 1005 (C). 

Synonyms; Dei/euxia aequata (Nees) Benth. (1878); Calamagrostis aequata (Nees) J.M. 
Black (1922). 

Lachnagrostis billardieri (R. Br.) Trinius (1820). 

Basionym; Agrostis billardieri R. Brown (171; 1910). 

Type; New South Wales; Port Jackson R. Brown 6218 (BM; lecto, Vickery 1941). 
Synonyms; Vilfa billardieri (R. Br.) Beauvois (1812); Lachnagrostis billardieri (R. Br.) 
Trinius (1820); Deyeuxia billardieri (R. Br.) Kunth (1829); Calamagrostis billardieri (R. Br.) 
Steudel (1840); Calamagrostis aemula var. billardieri (R. Br.) Maiden & Betche (1916). 
Avena filiforniis Labillardiere (1804) non Forster (1786). 

Agrostis labillardieri Roemer & Schultes (1817). 

Agrostis dijfusa Banks & Solander ex Hooker (1853) non Besser (1809) vel Host (1809). 
Agrostis solandri F. Mueller (1864) pro parte. 

Lachnagrostis billardieri subspecies tenuiseta (D. Morris) S.W.L. Jacobs, stat. et comb. nov. 
Basionym; Agrostis billardieri var. tenuiseta D. Morris (147; 1990). 

Type; Tasmania; Dolphin Sands, Nine Mile Beach, 10 Dec 1984 Buchanan 4763 (HO). 

Lachnagrostis collicola (D. Morris) S.W.L. Jacobs, comb, et stat. nov. 

Basionym; Agrostis billardieri var. collicola D. Morris (147; 1990). 

Type; Tasmania; Saddle between The Hippo and Moonlight Ridge Hill 3,10 Feb 1985, 
Collier 309 (HO). 

Agrostis collicola (D. Morris) A.J. Brown & N.G. Walsh (2000). 

Lachnagrostis drummondiana (Steud.) S.W.L. Jacobs, comb. nov. 

Basionym; Dichelachne drummondiana Steudel (120; 1854). 

Type; Western Australia; South-west Australia, Drummond 371 (K). 

Synonyms; Deyeuxia drummondiana (Steud.) Bentham (1878); Agrostis drwmnondiana 
(Steud.) Vickery (1941). 
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Lachnagrostis filiformis (Forst.) Trinius (1820). 

Basionym: Avcm filiformis G. Forster (1786). 

Type: Cult, ex Nova Hollandia, Oct. 1818, Sioartz ex Herb. J. Gay (K) 

Synonyms: Agrostis filiformis (Forst.) Sprengel (1807), non Villars (1787); Calamagrostis 
filiformis (Forst.) Cockayne (1908); Dcycitxia filiformis (Forst.) Petrie in Chilton (1909), 
non (Griseb.) Hooker (1897). 

Agrostis avenacea Gmelin (1791); Calamagrostis avenacca (Gmel.) Becherer (1938). 
Agrostis retrofracta Willdenow (1809); Vilfa retrofracta (Willd.) Beauvois (1812); 
Lachnagrostis retrofracta (Willd.) Trinius (1820); Deycuxia retrofracta (Willd.) Kunth 
(1829); Calamagrostis retrofracta (Willd.) Link ex Steudel (1840). 

Agrostis debilis Poiret (1810); Vilfa dehilis (Poir.) Beauvois (1812). 

Agrostis forsteri Roemer & Schultes (1817); Lachnagrostis forsteri (Roem. & Schultes) 
Trinius (1824); Deyeuxia forsteri (Roem. & Schultes) Kunth (1829); Calamagrostis forsteri 
(Roem. & Schultes) Steudel (1840). 

Lachnagrostis willdenowii Trinius (1824); Calamagrostis willdenoioii (Trin.) Steudel (1854). 
Agrostis ligtdata Steudel (1854). 

Agrostis solandri F. Mueller (1864) pro parte. 

Lachnagrostis lacunis (D. Morris) S.W.L. Jacobs, comb. nov. 

Basionym: 7\yros//s lacunis D. Morris (149—153:1990). 

Type: Tasmania: Twisted Tarn, Mt Field National Park, 1110 m, 1 Mar 1983, A.M. 
Buchanan 1187 (HO93290). 

Lachnagrostis limitanea (J.M. Black) S.W.L. Jacobs, comb. nov. 

Basionym: Agrostis limitanea J.M. Black (137:1931). 

Type: South Australia: Near Riverton, March 1931, W.C. Johnston (AD). 

Lachnagrostis meionectes (J. Vickery) S.W.L. Jacobs, comb. nov. 

Basionym: Agrostis meionectes J. Vickery (12: 1966). 

Type: New South Wales: Lake Cootapatamba, Kosciusko, L.A.S. Johnson and E.F. 
Constable NSW15995 (NSW). 

Lachnagrostis plebeia (R. Br.) Trinius (1820). 

Basionym: Agrostis plebeia R. Brown (1810). 

Type: New South Wales: Port Jackson, R. Brown 6220 (BM); Vickery (1941) points out 
that this is the only specimen of this species not from Western Australia and suggests 
some confusion with collecting information. 

Synonyms: Vilfa plebeia (R. Br.) Beauvois (1812); Deyeuxia plebeia (R. Br.) O. Kuntze 
(1898); Calamagrostis aemula var. plebeia Maiden & Betche (1916). 

Didi/mochaeta australis Steudel (1854); Deyeuxia australis (Steud.) Bentham and Hooker 
(1883). 

Lachnagrostis preissii Nees in Lehmann (1846). 

Type: Western Australia: In regionibus interioribus Australiae meridionale- 
occidentalis, Oct. 1840, Preiss 1846 (K, BM). 

Synonyms: Deyeuxia preissii Nees ex Index Kewensis (1893); Deyeuxia forsteri var. 
preissii (Nees) Bentham (1878); Agrostis preissii (Nees) Vickery (1941). 

Agrostis solandri F. Mueller (1864) pro parte. 

Lachnagrostis punicea (A.J. Brown & N.G. Walsh) S.W.L. Jacobs, comb. nov. 

Type: Tasmania: New Norfolk, 15 Nov 1840, Ballantine 1446 (K). 

Based on: Agrostis billardieri var. setifolia Hooker (115: 1858). 

Agrostis aemida var. setifolia (Hook, f.) Vickery (1941). 

Lachnagrostis punicea subspecies filifolia (Vickery) S.W.L. Jacobs, comb, et stat. nov. 
Basionym: Agrostis billardieri var. filifolia Vickery (110:1941). 

Type: Victoria: Hawkesdale, Dec 1901, Williamson (K). 
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Agrosts piinicea var.filifolia (Vickery) A.J. Brown & N.G. Walsh (2000). 

Lachnagrostis robusta (Vickery) S.W.L. Jacobs, comb. nov. 

Bnsionym: Agrostis billardieri var. robusta Vickery (110: 1941). 

Type: Victoria: Melbourne, 27 Nov 1853, Adamson 224 (K). 

Agrostis robusta (Vickery) A.J. Brown & N.G. Walsh (2000). 

Lachnagrostis rudis (Roem. & Schult.) Trinius (128:1820). 

Basionym: Agrostis rudis Roem. & Schult. (1817). 

Type: without locality, R. Brown (BM). 

Synonyms: Cjilamagrostis rudis (Roem. & Schult.) Steudel (1854). 

Agrostis scabra R. Brown (1810) non Willdenow (1797); Vilfa scabra (R. Br. ) Beauvois 
(1812); Deyeuxia scabra (R. Br.) Kunth (1829). 
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A taxonomic revision of Araceae tribe Potheae 
{Pothos, Pothoidium and Pedicellarum) for 
Malesia, Australia and the tropical 
Western Pacific 


P.C. Boyce and A. Hay 


Abstract 

Boyce, P.C. ’ and Hay, A. ^ (‘Herbarhan, Royal Botanic Cardens, Kew, Richmond, Surrey, TW9 3AE, U.K. 
and Department of Agricultural Botany, School of Plant Sciences, The University of Reading, Whiteknights, 
P.O. Box 221, Reading, RS6 6AS, U.K.; ^Royal Botanic Cardens, Mrs Macquarie's Road, Sydney, NSW 
2000, Australia) 2001. A taxonomic rroision of Araceae tribe Potheae CPothos, Pothoidium and 
Pedicellarum)/or Malesia, Australia and the tropical Western Pacific. Telopea 9(3): 449-571. A regional 
revision of the three genera comprising tribe Potheae (Araceae: Pothoideac) is presented, largely 
as a precursor to tlie account for Flora Malesiana; 46 species are recognized (Pathos 44, Pothoidium 
1, Pedicellarum 1) of which three Pothos (P. laurifolius, P. oliganthus and P. volans) are newly 
described, one (P. longus) is treated as insufficiently known and two (P. sanderianus, P. nitens) are 
treated as doubtful. Pothos latifolius L. is excluded from Araceae [= Piper sp.]. The following new 
synonymies are proposed: Pothos hmgipedunculatus Ridl. non Engl. = P. brevivaginatus; 
P. acuminatissinius = P. dolichophyllus; P. borneensis = P. insignis', P. scandens \'ar. javanicus, 
P. macrophyllus and P. vrieseanus = P. junghuhnii; P. rumphii = P. tener; P. lorispathus = P. leptostachyus) 
P. kinabaluensis - P. longivaginati4S-, P. merrillii and P. ovatifolius var. simalurensis = P. ovatifolius; 
P. sumatranus, P. korthalsianus, P. inaequalis and P. jacobsonii = P. oxyphyllus. Relationships within 
Pothos and the taxonomic robustness of the satellite genera are discussed. Keys to the genera and 
species of Potheae and the subgenera and supergroups of Pothos for the region are provided. All 
species are illustrated. 
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Introduction 

The tribe Potheae (sensu Mayo et al. 1997) is a palaeotropical and palaeosubtropical 
assemblage of three very similar, possibly inseparable, predominantly forest-dwelling 
root-climbing lianescent genera. Besides Pathos L. (the largest genus, with 56 species), 
the other genera, both unispecific, are Pothokihnn Schott and Pedicellanuii M. Hotta. 
The tribe is the only Old World member of the subfamily Pothoideae, which otherwise 
includes neotropical Anthurium Schott, the largest genus in the Araceae. 

Pathos species are subtropical and tropical and distributed from Madagascar to 
Western Oceania (east to Vanuatu), and China (north to Hubei) to Australia (south to 
eastern Queensland and eastern New South Wales). The most species and greatest 
morphological diversity are met with in Indomalesia and concentrated on Borneo. 
Pcdicellnnim is endemic to Borneo; Pothoidiimi is distributed through Maluku, Sulawesi 
and the Philippines. 

Linnaeus (1753, 1763) treated Pathos as a genus of climbing aroids with bisexual 
flowers. Subsequently many climbing (and some non-climbing) aroids were included 
to form a widely heterogeneous assemblage. Early in the 19th century Schott 
recognized that Pathos was 'unnatural' as then defined, and in a series of papers 
(Schott 1832, 1856-1857,1860) redefined bisexual-flowered aroid genera, at the same 
time erecting Pathoidhim (Schott 1857). The modern circumscription of Pathos is 
essentially that of Schott. 

Schott (1856-1857) established two subgenera. Pathos ('Eupothos') and Allopothos based 
on branching architecture, leaf shape and inflorescence presentation. Engler (1905) 
further subdivided Schott's subgenera (calling them sections) into seven series based 
on inflorescence and flowering shoot characters. While accepting Schott's subgenera, 
no attempt is made here to formally follow Engler's series as there is rather little 
overlap between that classification and ours. However, Allopothos (sensu Engler) 
comprises two distinct groups, those with a spadix of congested flowers (here termed 
the 'Allopothos supergroup') and those with scattered flowers (the 'Goniiirus 
supergroup'). Recognition of these at an informal level is convenient for the purposes 
of aiding identification. Current molecular work by P.B. may illuminate whether or not 
these groups are natural. 

The last full revision of Pathos and Pothoidium was that of Engler (1905). Since then 
several regional reviews have been published (e.g., Li 1979; Sivadasan 1982; Nicolson 
1988). This is the third paper in a series intended to complete an alpha-taxonomy of 
the genus. Revisions of the species for New Guinea, Solomon Islands and Australia 
(Hay 1995) and Thailand and Indochina (Boyce 2000) have been published and others 
are being prepared for each of India and the western Himalaya, and Madagascar. 
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Life form and shoot architecture 

All species of Potheae are root-climbers (sensu Schimper 1903). Although they are 
frequently referred to as epiphytes on herbarium labels, no species is yet known to be 
a true epiphyte. However, it is nearly impossible to ascertain whether the plants 
remain in contact with the ground throughout their life cycle or whether for at least 
some of the time they lose contact with the ground, i.e. that they are hemi-epiphytes 
(see Croat 1990: 11; Putz & Holbrook 1986). Part of the problem with life-form 
observations is that it is seldom easy to trace a mass of interlaced adherent stems back 
to a single source of ground contact and virtually impossible to ascribe the points of 
ground contact to a particular time in the plant's development. 

Mature plants of Pothos display an at times bewildering range of shoot architecture. To 
date very few field observations have been made but from what has been done it is 
clear that some potentially useful systematic characters are present. Pothos scandens, 
P. grandis (subgen. Pothos), P. insig}iis, P. ovatifolius {'Allopothos supergroup') and 
P. curtisii {‘Goniitrus supergroup'), are the only species for which tolerably 
comprehensive shoot architecture observations exist and from which the following 
summary can be made. 

In common with many Araceae lianes (see Schimper 1903:193), species of tribe Potheae 
display temporal anti spatial differentiation of shoot function with corresponding 
phases of shoot architecture (see Blanc 1977a & b, 1978, 1980). All five Pothos species 
investigated (and Pothoidium and Pedicellarum) have at least five phases of shoot 
architecture (Fig. 1). A sixth, reiterative phase has been observed in some species. 

1. On germination (Fig. lA) a monopodial leafless (minute cataphylls present) thread¬ 
like, shade-seeking (skototropic; see Strong & Ray 1975) creeper (eocaul) is 
produced. 

2. Once this shoot begins to climb (Fig. IB) a monopodial, leafy (shingling or not; see 
Madison (1977) and Boyce & Poulsen (1994)), juvenile phase develops. 

3. This in turn (Fig. 1C) leads to a monopodial, leafy, adherent sterile mature phase. 

4. Sympodial, usually free, fertile shoots arise from the sterile mature phase (Fig. ID). 

5. Both mature sterile and fertile shoots can give rise (Fig. IE) to a terminal extension 
consisting of a monopodial foliage-leafless flagelliform foraging shoot whose 
function appears to be to propagate the individual vegetatively by seeking and 
colonizing suitable climbing surfaces. These foraging shoots can arise in a variety 
of positicrns but are most often seen at the tips of free or adherent branches. 

6 . A reiteration phase may invigorate the plant by re-enacting phases 3 and 4. 

These phases are described in more detail below. Preliminary investigations of Pothos 
shoot architecture can be found in Boyce & Poulsen (1994), Boyce & Nguyen (1995), 
Boyce & Hay (1998) and Boyce (2000). 

Establishment — phases 1 and 2 

The eocaul is capable of extending for a considerable distance along the forest floor 
and although the green stem is presumably capable of photosynthesis, at least in the 
initial stages it appears to depend partly on food reserves in the large seeds. Field 
observations suggest that the function of the eocaul is to locate a climbing host on 
which to establish juvenile shoots. It is apparent that once this function is satisfied the 
eocaul soon withers. The question is unanswered whether the eocaul always dies 
before the juvenile shoot sends down feeder roots and re-establishes contact with the 
ground or whether there is a period when the plant is separated from the ground. 
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If the latter, then many Pathos species should be classed as secondary hemi-epiphytes 
(see Putz & Holbrook, 1986). 

Once a suitable v'ertical surface is encountered, the shoot alters its mode of growth and 
attaches itself to the substrate by means of short clasping roots arising from either the 
nodes or internodes; it can therefore be termed a root-climber (see Schimper 1903). At 
this stage the juvenile shoot also begins to produce foliage leaves. In P. scaiidens and 
P. grandis (subgen. Pathos) these are similar to adult leaves in appearance, although 
more congested and smaller; these species are thus homeophyllous. Pathos curtisii and 
P. ovatifolius (subgen. Allopothos) produce a juvenile root-climber with sub-orbicular 
imbricating leaves arranged in the manner of the tiles or shingles of a roof ('shingle- 
climber') and of very different appearance to leaves produced later in the life cycle; 
these species are thus heterophyllous. Mode of establishment is not known for 
P. insignis (subgen. Allopothos). 

Subsequent growth and maturation — phases 3 and 4 

Initially all branches produced are adherent. In all species observed, growth can 
continue in this manner for a considerable time, the adherent shoots climbing high 
into the canopy (where conditions permit), giving rise to branches from older lower 
portions, but usually not branching distally unless the shoot tip is damaged. These 
adherent stems are referred to as 'mature sterile' in the descriptions to follow. In 
P. scnndens and P. grandis, by the time the plant has reached 2-3 m in height, non¬ 
adherent irregularly sympodial (i.e. terminating without flowering) side branches 
hav'e usually begun to develop. These branches arc plagiotropic, often repeatedly 
branching to form extensive curtains of foliage pendent under their own weight, and 
are referred to here as fertile shoots. It is from the leaf axils of these plagiotropic 
branches that the flowering shoots arise. The juvenile stage of P. curtisii behaves 
similarly to that of P. scandens, the major difference being that the shingle growth is of 
limited duration (usually climbing to no more than 3 m, often considerably less) before 
the plant abruptly begins producing leaves of the adult form. That transformation is 
often accompanied by extensive branching, with both adherent and free shoots 
arising, and the plant often comes to form a mass of interlacing branches ('hammock'). 
Pathos ovatifolius conforms to the basic pattern but needs to reach a far greater height 
before the onset of the production of flowering shoots; it is seldom found in flower 
lower than 5 m, and frequently reaches the tops of tall trees (20 m +) before the onset 
of flowering. 

Foraging — phase 5 

The sterile mature phase occasionally transforms terminally into a foraging flagellum 
with a few leaf-like cataphylls and reduced foliage-leaves at first but soon becoming 
naked with slightly prominent nodes up to 10 cm distant. This stem forages for several 
metres until a suitable climbing surface is encountered and does not branch unless 
damaged apically when it then branches from the nearest healthy node. The foraging 
stem occasionally roots sparsely from the nodes but always roots prolifically on 
resumption of the climbing habit. Occasionally fertile mature shoots transform 
terminally into a foraging flagellum. 

Reiteration — phase 6 

A possible sixth phase, a modified version of the sterile mature growth, has been 
observed in P. scandens, P. macrocephalus, P. repens, P. chinensis and Pothoidiinn 
lobbianum. In these species (and undoubtedly others also) the sterile mature growth 
phase occasionally produces enormously robust lateral branches in which the leaves, 
while of conventional shape and size, are tightly imbricated and not spreading. These 
branches are also notable for the mass of adherent roots that arise from them. The 
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factors triggering this modified growth phase are not known. It might represent 
another form of foraging shoot and based on observations of P. repens in Vietnam, 
Boyce & Nguyen (1995) speculated that these reiteration shoots might serve as a 
means to rejuvenate ageing plants in which the quantity of high-climbing stems had 
become too great for the functioning root mass. 

Architectural differentiation between subgenera of Pothos 

Main architectural patterns are shared between the genera of Pothcae and the 
subgenera of Pothos. However there is some incomplete architectural differentiation of 
the subgenera of Pothos. 

Subgenus Pothos 

All species investigated (P. scandens, P. repens, P. longipes, P. chinensis, P. grnndis) pass 
through an eocaul phase. While the eocaul is not known for all species in the 
subgenus, for those where it is known it alters into a climber with closely arranged or 
nearly overlapping leaves of much the same shape as those of the mature growth 
phases. The eocaul phase appears to be monopodial but also produces simple 
branching systems by reiteration (sensu Halle et al. 1978). Tlie transition between the 
seedling and sterile mature phases is gradual with leaves becoming progressively 
larger. The mature sterile phase is a den.sely leafy, later naked, appressed monopodial 
climber rooting copiously from the nodes. The sterile mature growth phase does not 
branch terminally unless damaged whereupon it reiterates from a node usually some 
distance back from the damaged apex. 

At some point the sterile mature phase begins to produce fertile mature shoots from 
lateral buds in the leaf axil. These fertile shoots are sympodial, of varying determinate 
lengths, and often branch to several orders from lateral buds. They are generally 
moderately leafy, later becoming naked below. Fertile mature shoots eventually 
produce much-abbreviated lateral shoots consisting of a minute prophyll and one to 
several cataphylls and terminate in one to several sequential or more or less 
synchronously produced inflorescences. 

Subgenus Allopothos 

Once a climbing surface is reached by the eocaul all but one (P. brassii) species of this 
subgenus investigated produce a distinctive shingle climber bearing ovate to 
lanceolate, almost sessile, distichously arranged leaves overlapping in the manner of 
roof tiles. This phase is closely attached to the substrate by roots arising from the nodes 
and occasionally produces geotropic feeder roots that reach the ground. The shingle 
phase eventually undergoes an abrupt transformation when adult leaves are produced 
with long petioles and lanceolate to elliptic laminae. The sterile mature shoots 
continue growth and often branch repeatedly from the lower parts, especially in 
P. luzonensis (Goniiiriis supergroup). Sterile mature shoots are often scandent, rooting 
at distant nodes and occasionally form hammocks (extensively branched aerial stem 
masses) in the canopy. Eventually sterile mature stems branch from below the leaf (or 
node if the stem is already leafless), giving rise to sympodial fertile shoots. These 
fertile shoots, although initially produced from the mature sterile stem, later 
themselves give rise to new fertile (enrichment) shoots that are produced from post 
fertile portions, usually the older mid-portions, the whole structure eventually 
forming a much-branched system. Each plant may bear many such systems and each 
is capable of producing a succession of inflorescences. The length of these individual 
branches and the degree of leaf development varies between species groups. 
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Reproductive phase architecture and informal infrageneric classification 

Architecture of the flowering phase is ver)' variable in the Potheae, and we have used 
it here as the basis for a preliminary classification below subgenus level. Here we 
combine an outline of infrageneric classification with summarised descriptions of 
reproductive phase architecture. Although no molecular studies have been published 
as yet, such work is underway by the senior author (P.B.) that may test these 
groupings. The species represented in each group are listed below (species occurring 
outside the review region are in square brackets). 

Subgenus Pathos 

P. scandens group (P. scandens) 

Solitary inflorescences are borne terminally on non-reiterating short lateral flowering 
shoots bearing cataphylls but no foliage leaves and arising in the axils of most leaves 
of a flowering branch. They flower synchronously and each fertile branch seems to 
function as an integrated compound inflorescence. Unispecific group with an Indo- 
West Malesian distribution (extending to Madagascar). 

P. jiinghidiuii group (P. clavatus, P. cyUndrkus P. gracillimus, P. Iiellwigii, P. jimghuhuii, 
P. longipes, P. macroccplialus, P. pnpuamts, P versteegii, P zippclii), [P. chinensis, 
P gigantipes, P grandis, P hookeri, P kerrii, P. pilulifer] 

Inflorescences few and irregularly positioned. All species have rather large scattered 
inflorescences that seem to function as separate 'flowers'. Fertile portion of spadix may 
either be sessile (P. clavatus, P gracillimus, P. Iiellwigii, P. papuainis, P. versteegii, P zippelii) 
or stipitate (P. junghuhnii, P. grandis, P. gigantipes, P kerrii, P. pilulifer, P. hookeri, 
P macrocephalus, P chinensis). A geographically widespread group with species from 
northern Vietnam (P. grandis) to Papuasia (P. papuanus). 

P. repens group [P. repens] 

Fertile shoots borne terminally or from several distal leaf axils on long plagiotropic or 
pendent sterile mature shoots. Central and north Indochina, southern China 
(including Hainan and Hong Kong). 

Subgenus AUopothos 

Allopothos supergroup 

Spadix with congested flowers. 

P. tener group (P. tener, P. dolichoplnjllus, P. ovatifolius, P. leptostachyus) 

Inflorescences erect, large, carried on plagiotropic leafy (rarely on cataphyllary), 
shoots, arising from upper parts or tips of sterile mature stems. Widespread from 
Thailand through Malesia to the tropical western Pacific. 

P. harberianus group (P. atropurpurascens, P. barberianus, P. brevivaginatus, P englerianus, 
P kingii, P lancifolius, P longivaginatus, P. mirabilis, P philippinensis, P. salicifolius, P. volans 
and P. ivallichii), [P. crassipedunculatus, P thomsonianus] 

Inflorescences held beneath the shoot on deflexed peduncles or on long, arching 
peduncles. Disjunct between the Indian subcontinent and West Malesia. 

P. oxyphyllus group (P. brassii, P. brevistylus, P. inaeipiilatcrus, P. laurifolius, and P. oxyphyllus) 

Solitary to few erect small inflorescences usually on foliage-leafless (or on leafy 
shoots). Disjunct between West Malesia and Australia. As well as being geographically 
disjunct, Australian Pothos brassii somewhat differs architecturally in only flowering 
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terminally on leafy shoots, although its inflorescences match well those of, e.g., 
P. brevistylus. Its inclusion here is very provisional. 

P. insignis group (P. insignis) 

Pothos insignis is remarkable in producing inflorescences carried on greatly elongated 
robust orthotropic or diageotropic perennial clinging fertile shoots clothed with large 
inflated cataphylls and arising from lower, often leafless, parts of sterile mature stems. 
These shoots are interpreted here as a specialized type of synflorescence (see Boyce & 
Poulsen 1994). The fertile shoots are morphologically similar to the sixth vegetative 
shoot phase noted for subgen. Pothos and Pothoidium. This is an architecturally isolated 
group with no clear links to other groups. Borneo and Southern Philippines (Palawan). 

P. polystachyus group (P. polystachyiis, P. cuspidntiis, and P. fnlcifolius) 

Inflorescences carried on a plagiotropic or pendent, sympodial, much branched 
?perennial cataphylliferous branches. East Malesia. 

Goniurus supergroup (P. beccarianus, P. curtisii, P. luzonensis, P. motkyanus, P. oliganthiis), 
[P. arnmtus, P. remotiflorus] 

Spadix with scattered flowers. Inflorescences carried on much abbreviated stems 
clothed in minute cataphylls and arising from the mid-parts (rarely the tips) of sterile 
mature stems. In P. curtisii these lateral shoots arise from beneath the leaf axil (or node) 
and are elaborated by sympodial branching into leafless, sometimes highly complex, 
compact or lax synflorescences bearing two to many inflorescences simultaneously, or 
sometimes single inflorescences in series. Synflorescences are usually borne along or 
at the end of leafy branches or, more rarely on older leafless parts of the stem. Disjunct 
between the Indian Subcontinent, West Malesia and the Philippines. 

Pedicellarum 

The Goniurus supergroup (and in particular P. oliganthus) is of interest since it forms a 
'bridge' between Pothos and Pedicellarum. Tlie floral characters used to maintain 
Pedicellarum (latrorse anther dehiscence, fused perigon elements and the presence of a 
'receptacle' in Pedicellarum) all occur in various species of the Goniurus supergroup, 
although not all in one species. Considering the characters cited above, Pedicellarum 
would appear to belong in the Goniurus supergroup. [A combination for this species 
in Pothos was made by Grayum (1984: 64; 1992) but it was not effectively published]. 

It seems reasonable to suggest that either Pedicellarum should be merged into a 
somewhat expanded concept of Pothos, or species comprising the Goniurus supergroup 
should be removed from Pothos and merged with Pedicellarum. In the latter case, the 
generic name Goniurus C. Presl would have priority. A decision will be made in the 
light of molecular studies currently being carried out. 

Pothoidium 

Pothoidium has functionally unisexual spadices arranged seemingly in panicles and 
maturing sequentially. The structure of the fertile shoots is not yet clearly understood, 
however. It is possible that they are developed by the reduction of all the leaves of a 
leafy fertile shoot system to minute prophylls and cataphylls and that the panicle-like 
synflorescence is hence to be regarded as an aggregate structure. Pothos repens and 
Pothoidium are vegetatively almost identical. Depauperate flowering specimens of 
Pothoidium greatly resemble robust plants of P. repens. Interpretation of Pothoidium 
inflorescences suggests that P. lobbianum is functionally dioecious. 'Male' spadices 
have flowers with prominently visible anthers and an apparently sterile ovary. 
'Female' spadices have flowers with a large unilocular fertile ovary and no stamens. 
Flowers of Pothos species are always bisexual with a trilocular ovary. 
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It is tempting to regard Potiwidium as a derived offshoot of subgen. Pathos in which 
functional dioecy has arisen. Nevertheless there is some geographical disjunction 
between Pothoidium (Moluccas, Sulawesi, Philippines, and Taiwan) and the putatively 
related species in subgen. Pathos (P. repots, northern Indo-China, SW China). The 
nature of the relationship of Pothoidium to Pathos may also be made clearer by current 
molecular studies. 


Potheae 

Potheae Engl. Nova Acta Acad. Leopold.-Carol. 39: 140 (1876) {'Pothoeae') & in A. & 
C. DC, Monogr. Phan. 2; 78-94 (1879) {'Pothoeae'); Engl. & Prantl, Nat. Pflanzenfam. 
T.2, Ab.3: 112-114 (1889); Engl, in Engl., Pflanzenr. 21 (IV.23B): 20 (1905) {'Pothoeae'); 
Mayo et al.. Genera of Araceae, 98 (1997). 

Subtribe Pothineae {'Pothoiucae') Schott, Prodr. Syst. Aroid., 558 (1860); Engl, in A. & 
C. DC, Monogr. Phan. 2: 78-94 (1879). 

Shrubby climbing herbs, with tough woody stems, main shoot monopodial, flowering 
shoots axillary or infra-axillary; leaves distichous; petiole sheath long and often broad, 
flattened and apically auriculate (reduced in Pedicellaritm and Pathos 'Gonitinis'); 
flowers bisexual, rarely functionally unisexual, perigoniate, (2-)3-merous; tepals (4-)6, 
free or fused; stamens 6, free, pollen monosulcate; ovules 1 per locule, anatropous, 
stigma sessile, usually umbonate; embryo large, endosperm absent. 

Distribution — Three genera, Madagascar to southern China, western Oceania and 
eastern Australia. 


Key to genera 

la. Ovary 3-locuIar; locules 1-ovulate; flowering shoot with inflorescences always axillary or 

infra- axillary, if terminal then inflorescence solitary on a leafy shoot; flowers bisexual . 2 

lb. Ovary 1-locular; flowering shoots terminating in a branching system of spadices; flowers 


usually (always?) functionally unisexual . Pothoidium 

2a. Flowers sessile; tepals free, very rarely united . Pothos 

2b. Flowers pedicellate; tepals connate. Pedicellarum 


Key to subgenera and supergroups of Pothos 

la. Petiole lamina-like, without a sheath and with a slight apical articulation with the lamina, 
occasionally much reduced. Inflorescences arising in the leaf axils, rarely terminal on shoots 

. subgenus Pothos 

lb. Petiole sheathing for much of its length, conspicuously geniculate at the apex. Inflorescences 
mostly arising from below the leaf axils, or terminally on leafy shoots, rarely in leaf axils .... 


. subgenus Allopothos 2 

2a. Spadix with congested flowers arranged in a dense spiral. Allopothos supergroup 

2b. Spadix with scattered flowers arranged in a loose spiral . Goniurus supergroup 
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Pothos 

Pathos L., Sp. PI. (1753) 968 & edn 2 (1763) 1373-1374, 1675; Schott in Schott & Endl., 
Melet. Bot. (1832) 21; Endl., Gen. PL 3 (1837) 239; Kunth, Enum. PI. 3 (1841) 65-66; 
Schott, Aroideae (1856-1857) 21-25, t.31-56 & Gen. Aroid. (1858) 95 & Prodr. Syst. 
Aroid. (1860) 558-575); Engl, in A. & C. DC, Monogr. Phan. 2 (1879) 78-94; Benth. & 
Hook.f., Gen. PI. 3(2) (1883) 999; Engl. & PrantI, Nat. Pfianzenfam. 1.1, Ab.3 (1889) 
113-114 & Nat. Pfianzenfam. Nachtr. 1 (1897) 58; Engl, in Engl., Pfianzenr. 21 (IV.23B) 
(1905) 21-44; Engl. & PrantI, Nat. Pfianzenfam. Nachtr. 3 (1908) 28; Mayo et al.. Genera 
of Araceae (1997) 98-99, pl.5, 108, a. [— Tapanava Adanson, Earn. 2 (1763) 470, nom. 
superfl.] — Type: Pathos scandens L. 

Gonmnis C. Presl, Epimel. Bot. (1851, '1849') 244. — Type: Goniurus hizaiiensis C. Presl 
[= Pothos luzonensis (C. Presl) Schott]. 

[Potha O. Kuntze, Rev. Gen. 2 (1891) 742, orth. var.\. 

Small to very large, very slender to robust, probably rarely secondarily hemi-epiphytic 
(see Croat 1990: 11; Putz & Holbrook 1986), root-climbing, homeo- or heterophyllous, 
tough, fibrous lianes. Shoots usually clearly differentiated into adherent, 
physiognomically monopodial (see Boyce 1998, Boyce & Nguyen 1995, Boyce & 
Poulsen 1994, Boyce & Hay 1998, Boyce 2000, Hay 1995) non-flowering, and free, 
sympodial or physiognomically monopodial flowering shoots, often highly ramified, 
arising from the leaf axil (subgen. Pothos) or beneath it (subgen. Allopothos)-, seedling, 
where known, a cataphyll-benring but otherwise leafless, photosynthesising thread¬ 
like eocaul; adult plants often producing fiagelliform, leafless (cataphyll-bearing), 
skototropic, foraging shoots; juvenile plants sometimes shingle-leaved (subg. 
Allopothos^ juveniles not described for most species); internodes (except at the 
beginning of branches) much longer than thick, nodes on free shoots occasionally 
bearing roots modified into spines. Leaf blades simple, entire, very narrowly lanceolate 
to broadly ovate, often asymmetrical (subg. Allopothos), with reticulate venation, the 
primary lateral veins on each side of the midrib traversed by one or more 
intramarginal veins running ± from the base and from about midway along the midrib 
to the apex or first to the distal margins and then to the apex; petiole either with a 
narrow, ± clasping sheath and a conspicuous apical geniculum (subg. Allopothos), or 
broad, flattened and lamina-like with a small apical articulation (subg. Pothos), the leaf 
then resembling that of some Citrus. Inflorescences solitary (subgen. Pothos) or terminal 
on leafy branches (subgen. Allopothos), more usually arranged on lateral short shoots 
bearing cataphylls (subgen. Allopothos), these short shoots usually simple with a single 
inflorescence, sometimes elaborated by sympodial branching into usually leafless, 
sometimes highly complex, compact or lax synfiorescences bearing two to many 
inflorescences flowering in series; synfiorescences (if present) borne along or at the enci 
of leafy branches, sometimes persisting on older leafless parts c^f the stem or 
sometimes arising there. Spathe mostly rather inconspicuous, ovate to lorate or greatly 
attenuate, opening wide and held away from the spadix, often fully refiexed, green to 
dirty white or yellow or deep purple. Spadix sessile or stipitate, tapering-cylindrical to 
spherical. Flouvrs bisexual, congested to scattered, with a perianth of usually 6, rarely 
4, free tepals or the perianth completely united and the flowers sunken in pits on the 
spadix with the perianth resembling a centrally perforated operculum over the pit; 
stamens 6, rarely 4, with flattened filaments and extrorse anthers, thecae elongate to 
globose; ovary trilocular, the locules uniovulate, ovules anatropous on an axile 
placenta at the base of the septum; stigma punctiform, discoid-hemispheric or 
umbonate, mostly sessile. Fruit a 1-3-seeded berry ripening from dark green through 
yellow to variously red, individually distinct, very large relative to spadix; seeds large, 
exalbuminous, testa smooth; embryo macropodal. Pollen monosulcate, ellipsoid- 
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oblong, small [mean 21 pm, range 16-25 pm], exine foveolate to reticulate or 
subrugulate, the muri psilate or minutely tuberculate (Grayum 1984, 1992). 
Chromosomes: 2n = 24,36 (Petersen 1989). 

Distribution — 56 species distributed from Madagascar to Vanuatu and from China (as 
far north as Hubei) to Australia (as far south as New South Wales). In Malcsia: 37 
species. 

Habitat — Bole climbing, occasionally lithophytic, root-climbing Hanes or rarely 
secondary hemi-epiphytes in low to upper-mid-elevation tropical or subtropical 
seasonal to perhumid evergreen forest. 

Key to species 

(including the species of Polltokiium and Pedicellarum) 

la. Petiole lamina-like, without a sheath and with a slight apical articulation with the blade, 
occasionally much reduced; inflorescences arising in the leaf axils, rarely terminal on shoots 

.2 

lb. Petiole sheathing for much of its length, conspicuously geniculate at the apex; 

inflorescences mostly arising from below the leaf axils, or terminally on leafy shoots . 13 

2a. Inflorescences several to many, borne in a terminal branching system on either the primary 
or subsidiary tips of long pendent shoots, lower inflorescences axillary to a foliage leaf, 
upper ones either subtended by cataphyll or without subtending leaf. Maluku, Sulawesi, 
Philippines . 43. Pothoidium lobbianum 


2b. Inflorescences solitary in the leaf axil, rarely terminal on leafy shoots . 3 

3a. Spadix stipe sharply bent at anthesis, fertile portion of spadix held adjacent to peduncle. 

Malay Peninsula to Philippines. 1. Pothos scandens 

3b. Spadix stipe ± straight at anthesis . 4 

4a. Petiole less than one sixth of the length of the blade. New Guinea. 7. Pothos versteegii 

4b. Petiole over one quarter of to exceeding the length of the blade . 5 

5a. Spadix + spherical . 6 

5b. Spadix ovoid to cylindrical. 9 

6a. Spadix sessile . 7 

6b. Spadix long-stipitate.8 


7a. Apex of peduncle abruptly expanded at union with spadix. West New Guinea . 

. 2. Pothos clavatus 

7b. Peduncle gradually thickened along its length. New Guinea, Bismarck Archipelago, 

Solomons. 4. Pothos hellwigii 

8a. Petiole greatly exceeding the blade; inflorescences arising at all but the basal-most leaf axils 
of flowering branch; peduncle orange-yellow, stipe pale green and the spathe white. 

Sumatera (Riau), Thailand (Yala & Narathiwat), Peninsular Malaysia. 

. 6. Pothos macrocephalus 

8b. Petiole shorter than to equalling the blade; inflorescences arising from the distal leaf axils of 
fertile shoots; peduncle and stipe purple, spathe tending to green or purple. Sumatera, Java, 
Sarawak? . 5. Pothos junghuhnii 

9a. Spadix ovoid. 10 

9b. Spadix cylindrical . 11 

10a. Blade very narrowly lanceolate, c. 5 mm wide; spadix c. 3 mm diam. New Guinea . 

. 3. Pothos gracillimus 
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10b. 

lla. 

llb. 

12a. 

12b. 

13a. 

13b. 

14a. 

14b. 

15a. 

15b. 

16a. 

16b. 

17a. 

17b. 

18a. 

18b. 

19a. 

19b. 

20a. 

20b. 

21a. 

21b. 

22a. 

22b. 

23a. 


Blade more or less elliptic, c. 1-3 cm wide; spadix c. 7 mm diam. Maluku, New Guinea, 
Solomons . 8. Pothos zippelii 

Spadix stipitate (very rarely sessile); inflorescences arising in the axils mostly of distal 
leaves of a flowering branch, only rarely terminal on leafy branchlets; petiole usually 
longer than the blade. Warm temperate to tropical eastern Australia.... 10. Pothos longipes 
Spadix sessile; inflorescence terminal or lateral; petiole longer to shorter than the blade. 

Not in Australia . 12 


Inflorescence always terminal on a leafy shoot; spathe lanceolate; petiole usually longer 
than the blade. Sabah, Sulawesi and the Philippines. 11. Pothos cylindricus 

Inflorescence usually lateral on a (sometimes sympodially branched) short shoot in distal 
leaf axils; spathe oblong-ovate to oblong-lanceolate; petiole usually shorter than to 
equalling the blade. Papuasia. 9. Pothos papuanus 

Spadix with scattered flowers arranged in a loose spiral . 14 

Spadix with congested flowers arranged in a dense spiral . 19 

Flowers stipitate, each with a prominent receptacle; tepals fused, forming a cup. Borneo 

. 42. Pedicellarum paiei 

Flowers sessile, lacking a receptacle; tepals free. 15 

Spadix 0.4-1.2 cm long; flowers usually 3, seldom more than 5, per inflorescence. Sarawak 

. 41. Pothos oliganthus 

Spadix 3.5-19.8 cm long; flowers many per inflorescence . 16 

Spadix smooth, glabrous. Philippines (Luzon, Samar) . 39. Pothos luzonensis 

Spadix roughened or pubescent. 17 

Petioles up to 10.5 cm long with a conspicuous sheath; leaf blades stiffly chartaceous 
spadix roughened. Sumatera (Sumatera Utara & Jambi), Thailand (Narathiwat), Peninsular 

Malaysia, Singapore . 38. Pothos curtisii 

Petiole up to 5 cm long, sheath not conspicuous; leaf blades thinly or stiffly coriaceous, 
spadix pubescent. 18 

Leaf blade stiffly coriaceous, very short ginger-tomentose abaxially, base obtuse to slightly 
cordate; primary lateral veins arising at 70-85°, 2 intramarginal veins per side, 2-20 mm 
from blade margin, arising from just above base of the midrib, remaining ± parallel to 

margin, terminating at the tip of the blade. Borneo. 40. Pothos motleyanus 

Leaf blade coriaceous, glabrous and pale green abaxially, base acute to obtuse. NW Borneo 
. 37. Pothos beccarianus 


Peduncle ascending. 20 

Peduncle spreading to pendent . 32 

Inflorescences almost always at the tips of leafy shoots. 21 

Inflorescences carried on a climbing, plagiotropic or pendent, sympodial, simple or much 
branched cataphylliferous branches . 25 

Inflorescence small; spathe c. 2 cm long; spadix, c. 2 cm long. Australia (NE Queensland) 
. 32. Pothos brassii 

Inflorescence medium to large; spathe exceeding 2.5 cm and mostly exceeding 10 cm; 

spadix exceeding 2.5 cm and mostly exceeding 5 cm. Not in Australia . 

. 22 


Spadix sessile. Philippines . 13. Pothos dolichophyllus 

Spadix stipitate . 23 

Leaf blade stiffly chartaceous to coriaceous, (3-)8.5-27 x (2.5-)7-27 cm, spreading, oblong 
ovate to very broadly ovate, oblique, sometimes profoundly so, base broadly rounded to 
narrowly cordate. Sumatera (P. Simeulue), W Malaysia (P. Tioman), Sarawak, Sabah, 
Philippines . 14. Pothos ovatifolius 
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23b. Leaf blade chartaceous, oblong-elliptic to ovate-oblong or elliptic, base acute to rounded 
. 24 


24a. Peduncle 2.7-5 cm; spatho 2.5-10; stipe 0.8-1.5, fertile portion of spadix 5-6.5 cm. Thailand 

(Yala), Sumatera (Aceh), Peninsular Malaysia (Pahang), Borneo . 

. 15. Pothos leptostachyus 


24b. Peduncle 10-20 cm; spathe 11-27; stipe 2-4, fertile portion of spadix 10-22 cm. Sulawesi, 

Maluku, New Guinea, Solomon Islands and Vanuatu . 12. Pothos tener 

25a. Inflorescences carried on simple greatly elongated orthotropic to diageotropic clinging 

shoots clothed with large inflated cataphylls and arising from lower, often leafless, parts of 

sterile mature stems. Borneo, Philippines (Palawan) . 33. Pothos insignis 

25b. Inflorescences carried on much-branched, moderately elongated, free shoots clothed with 
leaves or with small, not or barely inflated cataphylls. Sumatera, Peninsular Malaysia, Java, 
Borneo, Philippines (excluding Palawan). Maluku, New Guinea. 26 

26a. Leaves glaucous abaxially; spathe fleshy, deep purple, glossy. Brunei Darussalam . 

. 31. Pothos laurifolius 

26b. Leaves not glaucous abaxially; spatho not fleshy. Borneo, Maluku, New Guinea, 

Philippines . 27 

27a. Inflorescences carried on moderately elongated, free shoots clothed with leaves; stigma 

with a long slender persistent style. Borneo . 30. Pothos brevistylus 

27b. Inflorescences carried on much-branched, moderately elongated, free shoots clothed with 
small, not or barely inflated cataphylls; stigma flat. Sumatera, Peninsular Malaysia, Java, 
Philippines (excluding Palawan), Maluku, New Guinea . 28 

28a. Spadix markedly tapering. Maluku, western New Guinea . 36. Pothos falcifolius 

28b. Spadix cylindrical. New Guinea, Philippines . 29 

29a. Spadix sessile. Papua Barat (Jayapura), NE Papua New Guinea (W Sepik) . 30 

29b. Spadix sessile or briefly stipitate. Sumatera, Peninsular Malaysia, Java, Philippines.31 

30a. Inflorescences multiple, borne on lax (foliage-)leafless sympodial branch systems. NE 

Papua New Guinea (W Sepik) . 35. Pothos polystachyus 

30b. Inflorescences solitary or paired, rarely few together. Papua Barat Qayapura) . 

. 34. Pothos cuspidatus 


31a. Spadix fertile portion 2.5-4 x 0.2-0.4 cm. Sumatera, Peninsular Malaysia, Java . 

. 28. Pothos oxyphyllus 

3Ib. Spadix fertile portion 1-2 x 0.2-0.4 cm, Philippines . 29. Pothos inaequilaterus 


32a. Peduncle stout, twisted basally to carry inflorescence beneath the shoot . 33 

32b. Peduncle slender, arching . 39 

33a. Spathe inflated, cucullate . 34 

33b. Spathe not inflated and cucullate ... 36 


34a. Inflorescence on a foliage-leafless shoot arising below a foliage leaf; spathe 3-4 cm long. 
Sumatera. 20. Pothos englerianus 

34b. Inflorescence on a foliage-leafless in the axils of distal leaves, occasionally from such shoots 
arising (persisting?) on leafless older stems or terminal on leafy shoots; spathe 4-11 cm 
long. Not Sumatera . 35 

35a. Leaf tip abruptly cuspidate; spathe thin-textured, white, purple-flushed. Borneo . 

. 21. Pothos afropurpurascens 

35b. Leaf tip attenuate-mucronate, acute or attenuate; spathe softly-leathery, deep purple inside 
and out. Thailand (south peninsular). Peninsular Malaysia . 22. Pothos kingii 
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36a. Peduncle 2-4 cm long; spathe locate, strongly reflexed, appressed to peduncle. Sumatera, 
Peninsular Malaysia and Borneo . 16. Pothos barberianus 

36b. Peduncle 8-45 cm long; spathe locate to triangular, reflexed, spreading or erect . 37 

37a. Peduncle 8-12 cm long; spadix decurrent on peduncle; spathe erect over spadix. 

Philippines . 19. Pothos philippinensis 

37b. Peduncle 12-45 cm long; spadix sessile or briefly stipitate, not decurrent; spathe reflexed to 
erect. 38 

38a. Spathe locate, strongly reflexed, appressed to peduncle; spadix sessile. Borneo . 

. 17. Pothos longivaginatus 

38b. Spathe triangular-lanceolate, spreading; spadix briefly stipitate. Sumatera. 

. 24. Pothos brevivaginatus 

39a. Leaf blade very narrow elongate lanceolate-elliptic, stiffly coriaceous. Peninsular Malaysia 
. 23. Pothos salicifolius 

39b. Leaf blade not as above . 40 

40a. Spathe 19-37 cm long, enormously elongate-lanceolate, drooping and twisting into two or 
more graceful elongate spirals, base long-decurrent for up to 5 cm on peduncle. Borneo. 


. 27. Pothos mirabilis 

40b. Spathe not as above . 41 

41a. Spathe locate, spreading to weakly reflexing; spadix stipitate (5.2-)6-7.7 cm long. 

Peninsular Malaysia, Java, Borneo . 25. Pothos wallichii 

41b. Spathe ovate-triangular to lanceolate; spadix sessile 2-5 cm long . 42 


42a. Peduncle 6-7 cm long, very slender; spathe 4-5 x 0.9-1.5 cm, broadly ovate-triangular- 

lanceolate, thinly papery; spadix 2-3 cm long. Sarawak and Brunei Darussalam. 

. 26. Pothos volans 

42b. Peduncle 1.5-5 cm, stout; spathe 2.5-10 lanceolate, slightly softly-leathery; spadix 1.5-5 cm 
long. Peninsular Malaysia . 18. Pothos lancifolius 


Subgenus Pothos 

Pothos subgen. Eupotiws Schott, Aroideae 1 (1853) 21. — Pothos sect. Eiipothos Engl, in 
A. & C. DC., Monogr. Phan. 2 (1879) 78. — [Pothos series Scaudentes Engl., Pflanzenr. 
21(1V.23B) (1905) 22, nom. superfl. pro ser. typ.)]. — Type: Pothos scandens L. 

Pothos series Papimni Engl., Pflanzenr. 21(IV.23B) (1905) 22. — Type: Pothos pnpitamis 
[Becc. ex] Engl.(lecto selected here). Lectotypifications of these series are based on the 
typifications implicit in the names Engler used. 

Pothos series Lotireiriniii Engl. Pflanzenr. 21(IV.23B) (1905) 22. — Type: Pothos loureirii 
Hook. & Arn. (lecto selected here). 

Pothos series Longipedes Engl., Pflanzenr. 21(IV.23B) (1905) 22. — Type: Pothos longipes 
Schott (lecto selected here). 

1. Pothos scandens L. 

Pothos scandens L., Sp. PI. (1753) 698 & Sp. PI. edn 2 (1763) 1373-1374, 1675; Schott in 
Schott & Endl., Melet. Bot. (1832) 21; Endl., Gen. PL 3 (1837) 239; Kunth, Enum. PI. 3 
(1841) 65-66; Miq., Flora Ned. Indie 3 (1856) 178; Schott, Aroideae 1 (1856-7) 22, t.33 & 
Gen. Aroid. (1858) t.95 & Prodr. Syst. Aroid. (1860) 563; Engl, in A. & C. DC, Monogr. 
Phan. 2 (1879) 84; Hook.f., FI. Brit. Ind. 6 (1893) 551-552; Engl, in Engl., Pflanzenr. 21 
(IV.23B) (1905) 26-27; Ridl., Mat. FI. Malay Penins. 3 (1907) 48; Koorders, Exkursfl. 
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Java, 1 (1911) 251; Ridl, FI. Malay Penins. 5 (1925) 127-128; Henderson, Malayan Wild 
Flowers, Monocots (1954) 238-239 not as to Fig.l43A; Boyce, Blumea 45 (2000) 
180-186, figs 9a, 9b. — Type: Herb. Hermann 4:39, No. 329 (lecto BM; selected by Suresh 
et. al. (1983)). 

Pothos herniaphroditiis (Blanco) Merr., Sp. Blancoanae (1918) 90; Backer & Bakh.f., FI. 
Java, 3 (1968) 104. — Batis Iwrmaplirodita Blanco, FI. Filip, ed.l (1837) 791. — Type: 
Philippines, Luzon, Laguna Prov., Mt Maquiling, Nov 1912, Merrill, Sp. Blanco. No. 57 
(K, neo, designated by Boyce (2000:184)). 

[Pothos longifoliiis C. PresI, Epimel. Bot. (1849) 242; Schott, Aroideae (1856-1857) 22, t.34 
& Prodr. Syst. Aroid.(1860) 563-564; Engl, in A. & C. DC, Monogr. Phan. 2 (1879) 82-83 
& in Engl., Pflanzenr. 21 (1 V.23B) (1905) 25, nom. illeg., non Pothos longifoliiis Hoffmans., 
Verz. Pfl. 102: Nachtr. 3 (1826) 53 (Mexico) nec Pothos longifoliiis Link & Otto ex Steud., 
Nom. ed. 2 (1841) 391 (Venezuela). —Type: Philippines, Luzon, Tayabas, Cuming 682 
(PRG, holo; iso BM, E, G, K, P)]. 

Pothos angiistifoliiis C. Presl, Epimel. Bot. (1849) 243; Schott, Aroideae (1856-1857) 21, 
t. 31 & Prodr. Syst. Aroid. (1860) 559; Engl, in A. & C. DC, Monogr. Phan. 2 (1879) 81-82 
& in Engl., Pflanzenr. 21 (1 V.23B) (1905) 23-24. — Type: Myanmar, between Moulmine 
& Martaban, Heifer sub Herb. East India Co. no. 5944 (holotype not found; iso C, K, L, P). 

[Pothos microphi/llits C. Presl, Epimel. Bot. (1849) 243; Schott, Prodr. Syst. Aroid. (1860) 
559-560; Engl, in A. & C. DC, Monogr. Phan. 2 (1879) 94, nom. illeg., non Pothos 
microphyllus Hook., Curt. Bot. Mag., (1829) t.2953 (Brazil). — Type: Myanmar, between 
Moulmine & Martaban, Heifer sub Herb. East India Co. no. 5942 (PRG, holo; iso K, P)|. 

Pothos leptospadix de Vriese in Miq., PI. jungh. 1 (1851) 105; Schott, Prodr. Syst. Aroid. 
(1860) 568. — Type: Indonesia, Sumatera, Angkola, near Tobing, fiinghulm s.n. (L, holo). 

Pothos scandens L. var. zeylaniciis de Vriese, PI. Jungh. 1 (1851) 103. — Type: Sri Lanka, 
Splitgerber 21 (L, holo). 

Pothos scandens L. var. siimatranus de Vriese, PI. Jungh. 1 (1851) 103. — Type: Indonesia, 
Sumatera, fiinghuhn s.n. (L, holo). 

Pothos roxbiirgliii de Vriese in Miq., PI. Jungh. (1851) 103; Miq., Flora Ned. Indie 3 (1856) 
178-179; Schott, Aroideae (1856) 22 & Prodr. Syst. Aroid. (1860) 565; Engl, in A. & C. 
DC, Monogr. Phan. 2 (1879) 81 & in Engl., Pflanzenr. 21 (1V.23B) (1905) 24-25; Backer 
& Bakh.f., FI. Java, 3 (1968) 104. [— Pothos longipediinciilatiis Engl, in Engl., Pflanzenr. 
21 (IV.23B) (1905) 27, nom. superfl. pro P. roxbiirgliii — see Notes]. — Type: Bangladesh, 
Sylhet, Wallich 4435D (L, lecto; selected here). 

Pothos chapelieri Schott, Aroideae (1857-1857) 22, t.35 & Prodr. Syst. Aroid. (1860) 564; 
Engl, in A. & C. DC, Monogr. Phan. 2 (1879) 80 &. in Engl., Pflanzenr. 21 (1V.23B) (1905) 
24. — Type: Madagascar, Chapelier s.n. (B f?). 

Pothos exigiiiflorus Schott, Aroideae (1856-1857) 21, t.41 & Prodr. Syst. Aroid. (1860) 
561-562. — Type: India, Maharashtra, Concan, 1850, Stocks s.n. (K, holo; iso C). 

Pothos cognatiis Schott, Aroideae (1856-1857) 22, t.42 & Prodr. Syst. Aroid. (1860) 562. 
— Pothos scandens L. var. cognatiis (Schott) Engl, in A. & C. DC., Monogr. Phan. 2 (1879) 
84; Engl, in Engl., Pflanzenr. 21 (1V.23B) (1905) 26-27. — Type: India, Meghalaya, 
Khasia Hills, Hooker & Thomson s.n. (K, holo). 

Pothos zollingerianiis Schott, Oesterr. Bot. Wochenbl. 5 (1855) 19; Miq., Flora Ned. Indie 
3 (1856) 178. — Pothos zollingeri {'zollingerii') Schott, Aroideae (1856-1857) 21, t.32 & 
Prodr. Syst. Aroid. (1860) 559-560; Engl, in A. & C. DC, Monogr. Phan. 2 (1879) 85-86, 
orth. var. — Pothos scandens L. var. zollingerianiis (Schott) Engl, in Engl, Pflanzenr. 21 
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(IV. 23B) (1905) 26. — Type: Indonesia, Java, near Bandung, G. Ardjuno, 19 Sep 1844, 
Zollinger 2275 (L, holo; iso BM, P). 

Pothos liorsfieldii Miq., FI. Ned. Indie 3 (1856) 178; Schott, Prodr. Syst. Aroid. (1860) 
560-561. — Pothos angustifolius Reinw. ex Miq., Bot. Zeit. 14 (1856) 561, nom. illeg., non 
Pothos angustifolius C. PresI, Epimel. Bot. 243 (1849) (Myanmar). — Type: Indonesia, 
Java, Surokerto, 1802-1818, Horsficld s.n. (K, holo; iso A, BM). 

Pothos decipiens Schott, Bonplandia 7 (1859) 165 & Prodr. Syst. Aroid. (1860) 562-563. — 
Type: India, W Bengal, probably near Calcutta, Voigt s.n. (C, holo). 

Pothos fallax Schott, Prodr. Syst. Aroid. (1860) 559-560. — Type: Indonesia, S Kalimantan, 
Banjarmassin ('Bangarmassing'), 1857-1858, Motley 1194 (K, holo). 

Pothos scandens L. fm. angustior Engl. Bot. Tidsskr. 24 (1902) 272. — Type: Thailand, 
Klong Munse, 7 Feb 1900, Schmidt 853 (C, lecto, selected by Boyce (2000:181)). 

Pothos scandens L. var. helferianus Engl, in Engl., Pflanzenr. 21 (rV.23B) (1905) 26. — 
Type: Myanmar: Taninthari, Mergui, between Moulmine & Martaban, Heifer sub Herb. 
East India Co. no. 5942 (K, lecto; isolecto P, selected by Boyce (2000; 181)). 

[Pot//os auriculatus S.Y. Hu, nom. nud. in sched. GH, MO]. 

[Pothos leschenaultii Buchet, nom. nud. in sched. Pj. 

[Pothos nosibeensis Buchet, nom. nud. in sched. L, Pj. 

[Pothos scandens L. var. falconeri Buchet, nom. nud. in sched. P]. 

[Pothos scandens L. var. godefroyi Buchet, nom. nud. in sched. Pj. 

[Pof/;os scandens L. var. macrospadix Buchet, nom. nud. in sched. Pj 

Slender to moderately robust, homeophyllous, root-climbing liane. Shoot system well- 
differentiated into adherent, non-flowering and free, often greatly elongated, lateral 
flowering branches; eocaul not observed; seedling with leaves congested, 
subshingling but not different in shape to those of adult shoots. Leai’es bright to deep- 
green adaxially, paler abaxially, drying dull green to brownish; petiole 2-14 x 0.5-2 cm, 
lamina-like, obovate-oblong to linear-oblong, base decurrent, apex truncate, rounded 
or auriculate; blade 2-10 x 3-14 cm, ovate to elliptic or lanceolate, base rounded to 
acute, apex attenuate-mucronate; primary lateral veins arising at 20-45°, intramarginal 
veins 2 per side. Inflorescence solitary in the axils of middle and distal leaves, borne on 
condensed shoots bearing a minute prophyll and a few 3-10 mm long (sequentially 
longer) cataphyUs; peduncle 3-15 x 0.5-2 mm, slender, erect to spreading, green to 
purple-tinged. Spathe 4-8 x 4-7 mm, ovate, concave, margins variously inrolled, base 
short or somewhat long-clawed, apex rounded to acute with a tiny rather stout mucro, 
greenish to maroon. Spadix stipitate; stipe 5-10 x c. 1 mm, erect, the distal part erect to 
bent through 270°, greenish to maroon; fertile portion 4-10 x 3.5-10 mm, globose or 
ovoid to subclavate, yellow-green to off-white. Flowers c. 1-2 mm diam.; tepals 6, free; 
stamens 6. Infructescence with 1-5 berries; fruit 10-17.5 x 10-14 mm, obclavate, mid¬ 
green ripening to deep scarlet; seeds c. 3-6 mm diam., ellipsoid to compressed- 
globose. — Figs. 1, 2. 

Distribution — Widespread from Madagascar, through India and the Himalaya to SW 
China, south through Indochina. In Malesia: Peninsular Malaysia and Sumatera 
(in Sumatera only known from P. Simeulue), Borneo (Brunei and Sabah) and the 
Philippines. 

Habitat — On trees and rocks in primary and secondary wet to dry lowland to hill 
evergreen tropical to subtropical forest, occasionally on sea cliffs, in hedges or scrub or 
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Fig. 1. Pathos scaiidens. a, fertile shoot; b, fertile shoot; c, whole leaf; d, detail of junction of lamina 
and petiole; e, venation detail; f, inflorescence; g, spadix detail: a, Heifer 5943; b-e, Collbts 1730; 
f-e, Bogner 156. Scale bar: a = 20 mm; b = 100 mm; c = 40 mm; d = 10 mm; e = 10 mm; 
f = 5 mm; g = 1 mm. 
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Fig. 2. Pathos scandens. a, eocaul; b, juvenile shoot; c, juvenile shoot, later stage; d, mature sterile 
shoot: a-d, Bogncr 407. Scale bar: a = 30 mm; b = 30 mm; c = 30 mm; d = 30 mm. 
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in coconut plantations, on a variety of substrates including clay, limestone and granite. 
Sea-level to 1000 m altitude. 

Notes — Pathos scandens has a wide geographical range and a bewildering range of 
morphological variation that has resulted in the recognition of many segregate taxa. 
Although most of these segregate taxa fit into P. scandens without stretching its 
morphological boundaries too much, P. angustifolius C. Presl, a much branched low- 
growing plant with extremely slender leaves and minute inflorescences, is exceptional. 
To date plants matching the type of P. angustifolius have only been collected along the 
Myanmar (Tenasserim) Andaman Sea coast, although similar but less congested plants 
have been found in Thailand. Further collections of this plant are required. Ideally, 
plants should be brought into cultivation to determine if the habit is retained or 
whether it is a plastic response to the plants' presumably harsh environment. 

Pathos scandens is unmistakable in its typical aspect, carrying rather small 
inflorescences on bent peduncles. However, as noted above, the species is highly 
variable. Some populations comprise high-climbing plants bearing tiny inflorescences. 
Other populations produce rather large inflorescences not exhibiting the bent 
peduncle until very late anthesis or during early infructescence development. Such 
large-inflorescenced plants have been frequently incorrectly icientified as 'P. 
roxburghii' (q.v.). 

Pathos roxburghii de Vriese was based on a Wallich specimen and a Wight illustration, 
and also included a Junghuhn specimen from Sumatera. Schott excluded the latter and 
used it as the basis of his P. vrieseanus {= P. junghuhnii q.v.). Of the two remaining 
syntypes we have chosen the Wallich specimen over the illustration as lectotype of P 
roxburghii as it is more useful for naming purposes. 

The illegitimacy of Pathos longipcdunculatus Engl, may be interpreted in two ways. 
First, Engler (1905) included P. roxburghii de Vriese in its synonymy, thus automatically 
making it a superfluous name for P. roxburghii. Second, however, it appears that he 
intended, in erecting P. longipcdunculatus, to include only that part of P. roxburghii de 
Vriese represented by Junghuhn's specimen from Sumatera, since he had, three pages 
earlier, recognised P. roxburghii as an Indian species. By including the Junghuhn 
specimen as one of the two syntypes of P. longipcdunculatus, he had included the type 
of P. vrieseanus Schott, thus rendering P. longipcdunculatus a superfluous name for that 
species. Rather than fathoming Engler's intention (notwithstanding its being rather 
obvious), we have taken the first, more mechanical approach, and hence P. 
longipcdunculatus goes into the synonymy of P. scandens rather than P. junghuhnii. 

Other specimens examined: PENINSULAR MALAYSIA: Kedah, Ulu Muda, near Muda Daun 
valley, Brap FRI11776 (A, K, KEP, SING); Pahang, 8 miles S of Kuala Lipis, Burkill & Hnniff SFN 
17194 (SING, UCL); Perak, Ipoh, 2 miles N of Gopeng, G. Pipit, Oiin 795 (SING, UPM); Johore, Sg. 
Kayu, Mawai to Jemaluang road. Corner SFN 32284 (SING); Terengganu, Kuala Brang, Corner SFN 
33493, (BM, K, SING); Penang, Curtis 285 (SING); Selangor, Curtis 2394 (BM, SING); Penang, Haniff 
2715 (SING); Perak, Kota Lawa, Kuala Kangsar, Haniff SAN 15560 (SING); Perak, Lubok Merbok 
to Kuala Kangsar, Haniff SFN 15994 (SING); Perak, Dinding to Telok Aman, Haniff SFN 14301 
(SING, UCL); Clangor, Ulu Selangor, Sg. Buloh, Hardial &/ Sidek 384 (A, C, K, SING); Perak, Tambau, 
near Ipoh, on way to Tanjung Rambutan, Hay et al. 9030 (NSW, UPM); Perils, Mata Ayer, near 
Kangar, Henderson SFN23084 (SING); Perak, Gua Badak, Lenggong, Henderson SFN 23844 (BO, K, 
SING); Terengganu, Kuala Terengganu, Pulau? Duyong Besar, Hume 89 (UPM); Pahang, Taman 
Negara, Bk. Mat Daling, Kasim 122 (UKMB); Kedah, Alor Setar, G. Keriang, Kiah SFN 35428 
(K, SING); Pahang, Taman Negara, Kuala Sat, Latiffl04 (UKMB); Selangor, Highway from Kuala 
Lumpur to Fraser's Hill, Nicolson 1168 (US); Kedah, Langkawai, Bt. Sawak F.R., Nor FMS 31382 
(KEP); Kedah, Kuala Kangsar, Ridley 2953 (BM, SING); Selangor, Bt. Gua, Ridley 8167 (BM, CAL, 
K, SING); Perak, Temengor, Ridlei/ 14371 (BM, SING); Kedah, Alor Setar, Bk. Pinang, Ridley 14791 
(BM, SING); Kedah, Alor Setar, Ridley s.n. (K); Selangor, Batu Caves, Ridley s.n. (BM, K); Selangor, 
Bt. Gua (Gowa), Ridley s.n. (SING); Perak, Scortechini 56 (K, SING); Perak, Scortechini 1137 (K); Perak, 
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Sccrtechini s.n. (K); Johore, 19 miles along Kota Tinggi - Jemaluang road, Sinclair SFN 40354 (SING), 
Sinclair SFN 40356 (BM, E, K, P, SING, US); Kelantan, Gua Musang, Ulu Kelantan, UNESCO 
Limestone Exp. 377 (SING); Perak, Kg Kota, Wray 3322 (SING), Wray 3332 (BM, CAL, E); Kelantan, 
Bt. Lintang, G. Ring, Zainudin 1882 (UKMB). SUMATERA: P. Simculue, Acimmd 375 (SING), 
Achmad 1816 (K, P, SING). JAVA: W Ja\ a, Depok, Biirck s.n. (BO); C Java, Kcmantan, Tegal, Doctors 
van Leemven s.n. (BO); C Java, Besuki Situ, Pancoer, Koorders 20433 (SING); E Java, Besuki (Besoeki) 
-Sirae Bando, Pandjaeri Tdjeri, Koorders 20433B (BO, P); E Java, Preanger, Besuki Jember, Koorders 
204.34 (A, BO); C Java, PekaJongan, Subah (Saebuh), Koorders 22539 (SING); Pasoeroean, Tanghil- 
Zuidergeb, Koorders 23671B (P), C Java, Seinarang, Kedungjack (Kedaengdjak), Koorders 25016 
(SING); C Java, Subah (Soibah), Koorders 26401B (BO, P); C Java, Preanger, G. Pangentjangan, 
Koorders 29883 (BO); Djapara, Tajoe Ngarengan, Koorders 35003B (P); Laliaie 2215 (P); No further 
information, Lesclinaidt s.n. (P); Lorzing 1041 (BO); E Java, Madiun (Madioen), Wissc s.n. (BO); W 
Java, near Bandong, Zollinger 854Z (I’). NUSA TENGGARA; P. llombok, Elbert 1816 (BO, K); 
Sumbavva, Bima, Tuntu (Tente?), Elbert 3549 (A, B); W Sumbawa, Mt Bt. Lanteh, NW slope, trail 
from Bt. Dulang to Pusu, Kostermans 18699 (BO, K, SING, US); P. Bali, N of Tabanan, Mt Bt. Karu, 
road from Wongaja to Pura Luhur, Wirawan 444 (A, BO, K). BORNEO; SARAWAK: 5th Div., Lawas, 
Brooke 10030 (BM); 5th Div., Lawas River, Burbidge s.n. (K); No further information, 'Native coliector' 
BS 1680 (US); 1st Div., Matang F.R., 10 miles W of Kuching, Nicolson 1283 (US); 1st Div., Kuching, 
Ridley s.n. (SING); 2nd Div., Rumah Danau, Ulu Engkilili, YU S 44544 (K, L, SAR, US). BRUNEI 
DARUSSALAM: Muara, Gadong, Rimba, Wong 1635 (BRUN, K). SABAH: Lahad Datu, Bk. Blachan 
at Lahad Datu - Sandakan road ferry, Beaman 10129 (K, UKMS, US); Lahad Datu, Silam mainline, 
Chai SAN 26034 (K, SAN); Dallas, Tinimpok (Tenempok?) ridge, Clemens & Clemens 26808 (A, BM, 
K, SING, UCL); Rnnau, Singgaron Baru, Marali side, Gambating SAN 114312 (K, KEI’, SAN); Lahad 
Datu, Madai F.R., Sands 6033 (SAN); Ranau, near Kg Pinawantai, Shah & Aban SAN 76765 (A, K, 
KEI’, L, SAR, SING); Ranau, Kg Pinawantai, Shah & Aban SAN 78765 (KEP, SAN). KALIMANTAN: 
'Kapaeas', Teysmann 8100 (BO). PHILIPPINES; Luzon, Manila, Bartlie s.n. (P); Luzon, Manila, 
Callery s.n. (P); Leyte, Mainit, Cells PNH 170403 (PNH); Mindoro, Mt Yagaw, S slope, Conklin PNH 
18976 (A, PNH); Mindoro, N coast, Subaan River inland from San Teodoro, Coode5378 (K, L, PNH); 
Mindanao, Davao, Copeland 959 (US); Mindoro, Mt Halcon, EdaFto PNH 3382 (A, PNH); Luzon, 
Laguna, Los Banos, Elmer 9412 (E, K); Luzon, Laguna, Los Banos (Mt Maquiling), Elmer 18005 
(A, C, BM, K, MO, P, US); Luzon, Zambales, Mt Pinatubo, Fox PNH 4722 (A, PNH); Luzon, Manila, 
Gaudichand s.n. (P); Luzon, Laguna, Mt Maquiling, Gonzalez 1667 (K); Luzon, Laguna, Mt 
Maquiling, Sitio Kalbano, above Forestry' College, Lagrimas PNH 9715 (A); Luzon, RizaJ, Lolier 7044 
(K); Luzon, Rizal, Loiter 7045 (K); Luzon, Rizal, Loiter BS 14778 (A); Luzon, Laguna, Mabesa BF 24911 
(P); Luzon, Laguna, Mt Macquiling, Merrill Sp. Blanco. 57 (A, BM, K, MO, P, US); Luzon, Rizal, 
Bozobozo, Merrill BA 2792 (BM, K, P, US); Luzon, Laguna, path along Molawin Creek between 
Colleges of Agriculture and Forestry, Nicolson 748 (US); Luzon, Laguna, Mt Maquiling, path near 
Mud Springs, Nicolson 840 (US); Luzon, Rizal, Ramos BS 4 (US); Luzon, Rizal, Ramos BS 13622 
(BM, MO, US); Samar, Catubig River, Ramos BS 24475 (BM, K, P, US); Luzon, Rizal, Reillo BS 19211 
(BM, K, P, US); Luzon, Laguna, Mt Maquiling, Stilit PNH 7071 (A, PNH); Luzon, Albay, Saraga, 
Vidal 1950 (K); Luzon, Batangas, NE Maquiling, Vidal 1989 (A, K); Luzon, Bataan, Morow, Vidal 1990 
(A, K); Luzon, Camarines Sur, NE Isarog, Vidal 3966 (A, K); Leyte, Weitzel 265 (MO); Luzon, near 
Banos Luconia, Wilkes s.n. (A). SULAWESI: Sulawesi Utara, 250 km W of Gorontalo, 75 km inland 
from Papayuto, tributary of Sg. Papayuto, Burley et al. 4159 (BO, K). MALUKU: Sula Mangoli, 
N of Kg Mangoli, Bloeittbcrgett 4570 (A, SING), P. Ceram, Manusela N.P., Wae Mual, Edwards 228 
(E); P. Mangole, G. Pap>ao, Hulstyn 23 (BO); W Ceram, Kairatu, Gemba, Ktiswata & Soepadmo 28 
(A, BO, K, SING); Ambon, Laltaie 1061 (P); P. Ambon, Robiitsott PI. Rtimplt. Amboin. 118 (A, BM, K, 
MO, 1’, SING, US); P. Ceram, Sitltarno 229 (BO); Ambon, Hila, Tretib s.tt. (BO). 

2. Pothos clavatus Engl. 

Pothos clavatus Engl. Bull. Soc. Tosc. Ortic. 4 (1879) 266 & in Becc., Malesia 1 (1883) 261, 
t.l6, figs 1-4 & in Engl., Pflanzenr. 21 (1V.23B) (1905) 31-32; Hay, Blumea 40 (1995) 413. 

_Type: Papua Barat, Kepala Burung Prov., Sorting, 1872, Bcccari p.p. 487 (B, lecto; 

isolecto El, selected by Hay (1995: 413)). 

Slender root-climbing liane or hemi-epiphyte. Shoot system well differentiated into 
adherent, non-flowering and free, lateral flowering branches; ecocaul and seedling not 
observed. Leaf dark green, rather fleshy; petiole 3-5 cm x 1.1-1.5 cm, lamina-like. 
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Fig. 3. Pathos davatus. a, fertile shoot; b, fertile shoot; c, spadix; d, fertile shoot: a, Pleyte 723; 
b & c, Streimann NGF 28802; d, Carr 12116. Scale bar: a, c = 2 cm; b = 8 mm; d = 7 mm. 
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shorter than the blade, distally emarginate to auriculate; blade c. 6.5-10 cm x 2-A.5 cm, 
narrowly ovate to ovate to oblong-obovate, apex acute to somewhat acuminate, base 
rounded; primary lateral nerves div'erging at 40-60°, intramarginal v'eins 2 or 3 on 
each side of the midrib. Inflorescence solitary, in the axils of distal leaves, borne on 
condensed short shoots and subtended by cataphylls, the last and largest oblong, c. 2 cm 
X 1 cm; peduncle 1-4.5 cm long, very abruptly expanded at junction with spadix and 
there c. 1 cm diam., blackish purple. Spntfie c. 1.2 x 1 cm, broadly ovate, reflexed, 
greenish to purple-tinged. Spadix sessile; fertile portion c. 1.4 cm diam., ± spherical, 
yellow. Floioers c. 1.2 mm diam., with 6 free tepals and 6 stamens. Infrnctescence with 
rather few berries; fruit c. 1.1 cm long, ovoid, ripening red; seeds not obserx’ed. — Fig. 3. 

Distribution — Malesia: endemic to New Guinea (confined to western Papua Barat). 

Habitat — Lowland primary and secondary rainforest and fresh-water swampforest, 
70^00 m altitude. 

Note — Distinguished by the tip of the stipe abruptly expanded at the insertion of the 
fertile portion of the spadix, giving the latter the appearance of being borne in a cupule. 

This species and P. Iielhoigii are evidently very closely related. The great majority of 
collections can be ascribed to one or other of these with confidence. However, there are 
occasional collections [of which Nicolson 1415, Papua New Guinea, Central Prov., 
Brown River F.R. (K, US) is typical] which appear to fall somewhere between P. 
clavalus and P. hcllungii. Interestingly, the Nicolson collection comprises a sheet with 
young inflorescences (K) that matches P. claimtiis very well by the peduncle shape, and 
a fruiting specimen (US) which much more closely approaches P. bellwigii. Whether 
these intermediate specimens indicate incomplete separation of these species is not yet clear. 

Pothos clavatus is confined to western New Guinea, while P. Iielhoigii is wide-ranging 
in New Guinea and Solomon Islands. 

Other specimens examined: NEW GUINEA: PAPUA BARAT; Kepala Burung Prov., Ramoi, 
Bcccarip.p. 329 (FI); Kepala Burung Prov., Sorong, near Remu, PIci/te 723 (L, SING); Kepala Burung 
Prov., Rufei River, N of Sorong, van Roi/cn 3153 (L); Waigei Is., Radjah Ampat, van Rot/en 5252 (L). 
PAPUA NEW GUINEA: Central Prov., Port Moresby, Koitaki (c. 30 km WNW of Port Moresby), 
Carr 12116 (BM, K, L, SING); Milne Bay Prov., Raba Raba, Biniguni to Maneau track, Sireiinann NGF 
28802 (A, BRI, K, L, LAE, SING, US). 

3. Pothos gracillimus Engl. &; K. Krause 

Pothos gracillimus Engl. & K. Krause, Bot. Jahrb. Syst. 54 (1917) 74, fig.l; Hay, Blumea 
40 (1995) 417. — Type: Papua New Guinea, ('Kaiser Wilhelms Land'), Telefomin Prov., 
Mai (Yuwa) River, Pfingstberg, 25 May 1912, Ledermann 7411 (B, holo; iso E, K, SING). 

Very slender, diminutive root-climbing iiane or hemi-epiphyte. Shoot system very 
weakly differentiated into non-flowering and flowering branches; eocaul and seedling 
not observed. Leaf pale green, sub-chartaceous; petiole c. 1.5-3 cm x 3^ mm, lamina¬ 
like, c. 'A-Vi the length of the blade, distally rounded to somewhat auriculate; blade 
c. 5-9 cm X c. 3-7 mm, very narrowly lanceolate, apex attenuate, base rounded; 
primary lateral veins diverging at c. 20°, intramarginal veins 1 or 2 on each side of the 
midrib. Inflorescence solitary on condensed short .shoots in the axils of distal leaves, 
subtendeci by cataphylls, the last and longest very narrowly lanceolate, c. 1-1.5 cm 
long; peduncle to c. 3.5 cm long, very slender. Spathe 6-8 x 4-5 mm, ovate-lanceolate, 
green. Spadix sessile, c. 3-7 x 3-4 mm, subspherical to ovoid-cylindric, green. Floioers 
c. 1.2 mm diam., with 6 free tepals and 6 stamens. Infrnctescence with 1-few berries; 
fruit ovoid to elliptic-obovoid, c. 1 cm long, cherry red when ripe; seeds not observed. 

— Fig- 4. 
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Fig. 4. Pathos gracillimus. a, fertile shoot in flower; b, fertile shoot in fruit; c, spadix detail: a-c, 
Ledermann 7411. Scale bar: a, b = 2 cm; c = 2 mm. 





















Boyce and Hay, Pathos, Pothoidium and Pedicellarum 


471 


Distribution — Malesia: endemic to New Guinea; known from only two very widely 
separated sites. 

Habitat — Lowland to hill forest, up to 400 m altitude. 

]yjote — This species is closely related to P. zippelii, differing principally in its very 
diminutive and slender stature. The very scattered distribution may indicate that this 
is a rare and/or very easily overlooked plant. Alternatively, the distribution may 
simply suggest that this is a sporadically arising depauperate form of P. zippelii; 
however, there are as yet no linking intermediates. 

Other specimen examined: NEW GUINEA: PAPUA NEW GUINEA; Gulf Prov., Vailala River, 
Wade SM. (K). 

4. Pothos hellwigii Engl. 

Potlios hellwigii Engl. Dot. Jahrb. Syst. 25 (1898) 2; K. Schum. & Lauterb., FI. Schutzgeb. 
Siidsee (1901) 210; Engl, in Engl., Pflanzenr. 21 (IV.23B) (1905) 31, fig.l3; Rech., 
Denkschr. Wien Akad. Wiss. (1913) 509; Peekel ex Henty, FI. Bismarck Archipelago 
(1984) 66, fig.109; Hay, Blumea 40 (1995) 411-412. — Type: Papua New Guinea, Morobe 
Prov., Finschhafen, Butaueng, 20 Mar 1889, Hellwig 468 (B, lecto, selected by Hay (1995:411)). 

Pothos helhvigii Engl. var. latifolius Lauterb., Bot. Jahrb. Syst. 45 (1911) 358. — Type: 
Papua New Guinea, New Ireland, Nebumai, Peekel 239 (holo Bt). No extant material 
of this collection is known to exist. Furthermore, no other collections of P. hellwigii 
from New Ireland have been traced and thus neotypification is not undertaken here. 

[Pothos claimtus auct. non Engl, apud Ridl., Trans. Linn. Soc. Lond. 9 (1916) 240]. 

Slender to moderately robust, often very vigorous root-climbing liane or hemi- 
epiphyte. Shoot system well-differentiated into pendulous, free, lateral flowering 
branches and adherent shoots; eocaul not observed; seedling with congested leaves 
closely resembling adult leaves but smaller, becoming progressively larger as shoots 
elongate. Leaf dark green above, paler below; petiole 1-8 cm, weakly lamina-like, 
usually considerably shorter than the blade, '/? to % its length, the distal part 
somewhat to distinctly auriculate, sub-triangular (when short) to subparallel-sided 
(when longer); blade c. 8-12 x 2-4 cm, ovate-lanceolate to ovate (usually absent from 
early leaves of a sympodial module), apex not or somewhat acuminate, base mostly 
rounded; primary lateral veins diverging at 40-85°, intramarginal veins mostly 2 on 
each side of the midrib, one basal and running to the margin, one from about midway 
up the blade, running to the tip. Inflorescence solitary, rarely paired, borne on leafless 
condensed short shoots (these rarely with 1 or 2 reduced blade-bearing leaves) in the 
axils of usually only the most distal leaves, or less commonly terminal on the leafy 
shoot, or rarely on older leafless parts of the stem, the short shoots sometimes with 
scars of previous flowering, subtended by series of cataphylls, the longest and last to 
c. 3 cm long; peduncle to c. 7 cm long, gradually thickening upwards from from the 
base more or less evenly throughout its length, slightly curved, deep purple-black. 
Spathe c. 1 X 2 cm, broadly ovate, emarginate-tipped, mucronulate, reflexed, dark green 
to dark purple. Spadix sessile, 0.6-1.3 (-1.8) cm diam., spherical, yellow. Flowers c. 1.1 mm 
diam. (dry), with 6 free tepals and 6 stamens. Infriictescence with few to many berries; 
fruit to 2.5 cm long (fresh), ovoid, ripening deep red; seeds not observed. — Fig. 5. 

Distribution — Solomon Islands (few records). In Malesia: widespread and common in 
New Guinea, with fewer records in the Bismarck Archipelago. 

Habitat — Lowland rainforest, secondary regrowth and lower montane rainforest, sea 
level to 1000 m altitude. 



472 


Telopea 9(3): 2001 



Fig. 5. Pathos hellwigii. a, fertile shoot; b, inflorescence; c, infructescence; d, adult adherent shoot; 
e, juvenile adherent shoot: a-c, Johns 7657; d-e, Nicolson 1481. Scale bar: a = 3 cm; b = 4 mm; 
c-e = 2 cm. 
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Notes — Closely related to P. clavatiis, but typically differing in the peduncle not 
abruptly swollen at the insertion of the spadix. However, intermediates between the 
two species do occur (see under P. clcivatus). 

Pathos hcllwigii is also close to P. zippelii, although typically differs in the globose, not 
ellipsoid, fertile spadix. Here too, however, there are collections in which the fertile 
spadix is intermediate in shape between that of P. hellwigii and that of P. zipjpelii 
[notably Nicolson 1576: Papua Barat, Kepala Burung Prov., 2 km N of Manokwari 
(A, B, BM, BRl, K, L, LAE, P, SING, US) and Brass 13876: Papua Barat, Jayapura Prov., 
Taritatau ('Idenburgh') River, Bernhard Camp (A, BRl, L)]. 

Other specimens examined: NEW GUINEA: PAPUA BARAT: Mimika Prov., Puncak Jaya (Mt 
Carstensz), Camp VI a, Boden Ktoss s.n. (BM, K); Kepala Burung Prov., Meremi, Manokwari, BW 
9806 (BRl, L, LAE); Kepala Burung, Manokwari, Kcbar, Kcbar valley, trail from Andjai to G. Neotti, 
near Base Camp N, Davis 744 (BO, K, MAN); Jayapura Prov., Bonggo Range, nr Albatross Bivak, 
Doctors van Leeuwen 9129 (BO); Kepala Burung Prov., along side of road from Manokwari to G. 
Meja, Jolms 7657 (BO, K, MAN); Mimika Prov., Freeport Concession Area, Ecological Plot 5 near 
Kuala Kencena, Johns 8764 (BO, K, MAN); Mimika Prov., Freeport Concession Area, surrounding 
Golf Course, Johns 9855 (BO, K, MAN); Mimika Prov., Freeport Concession Area, Golf Club 
grounds, Johns 10489 (BO, K, MAN); W end of Tafelberg F.P., 2 km N of Manokwari, Nicolson 1579 
(B, K, L, P, US); Mimika Prov., Freeport Concession Area, Rimba Irian Golf Course, outskirts of 
Kuala Kencena, Puradyatmikn 10441 (BO, K, MAN); Mimika Prov, Freeport Concession Area, in 
front of Golf Club towards access road, Lltteridge 309 (BO, K, MAN); Kepala Burung Prov, Tubub, 
N side of Lake Ajamam, Vink BW 15355 (A, K, L, LAE); Kepala Burung Prov, Segior, NW side of 
Lake Ajamaru, Vink & Vink BW 15295 (K, L); Miinika Prov, Fakfak, Widjaja 2511 (BO). PAPUA NEW 
GUINEA: Milne Bay Prov, Normanby Is., Vaikaiuna, Brass 25609 (L); Morobe Prov, Oomsis 
Creek, Brass 29186 (K, US); Western Prov., lower Fly River, E bank opposite Sturt Is., Brass 8242 (BRl, 
L); Central Prov., Kanosia, Carr 11565 (BM, K, L, SING); Central Prov., Kanosia, Carr 11566 (BM, K, 
SING); Morobe Prov., Boana, Clemens 41333 (US); Morobe Prov., Lae, Busu logging area, Coode et 
at. NCF 32724 (A, BO, BRl, CANB, E, K, L, LAE, NSW, SING, US); Morobe Prov'., VVau to Lae road, 
Purinin River, Floyd NCF 6969 (K, LAE); Morobe Prov, Oomsis Creek, Floyd NCF 7289 (K, LAE); 
Milne Bay Prov, Alotau, Magi Highway, 5 km from junction to Watubo, Ciiieon LAE 77065 (L, LAE, 
US); Morobe Prov, near Butibum River, c. 6 miles N of Lae, Flarllcy 11897 (BRl, CANB, K, L, LAE); 
Morobe Prov, c. 18 miles W of Lae, Oomsis Creek, Hartley 10479 (BRl, CANB, K, L); Morobe Prov., 
Markham valley, Oomsis creek, near Uie, Henty NCF 10663 (K, LAE); New Britain, Kandrian, Pulie 
River, W side, Henty NCF 41828 (A, CANB, K, L, LAE, US); New Britain, Kandrian, Pulie River, W 
side, Henty & Frodin NCF 27249 (A, BO, BRl, CANB, K, L, LAE); Morobe Prov, SE of Lae, on coast, 
opposite Lasanga Is., Jacobs 9577 (L, US); Morobe Prov, Lae, Oomsis creek, Johns NCF 47435 (BRl, 
CANB, K, L, LAE); Central Pro\'., Brown Ri\'er F.R., Edevu logging area, 20-25 miles NW of Port 
Moresby, Kairo NCF 30841 (A, BO, BRl, CANB, K, L, LAE, NSW, SING); Central Prov., Brown River 
F.R., 20-25 miles NW of Port Moresby, Laravita & Vinos LAE 62235 (A, BRl, CANB, E, K, L, LAE, 
US)- Bougainville, Pavalri, Lavarack & Ridsdale NCF 31092 (A, BO, BRl, CANB, K, L, LAE, US); 
Eastern Prov, Fife Bay, Lister Turner 22 (BM); Morobe Prov., Oomsis logging camp, near Lae, Millar 
NCF 11798 (LAE, K, SING); Morobe Prov., Oomsis Creek, near Lae, Millar NCF 9919 (LAE, K); 
Bougainville, Taki, Toiumompu plantation, NCF 16403, (BRl, L, LAE); Morobe Prov, Bumbu 
logging area, 7 miles N of Lae, Nicolson 1387 (K, L, US); Morobe Prov., Bumbu logging area 7 miles 
N of Lae, Nicolson 1388 (K, L, US); Morobe Prov, Bumbu logging area, 7 miles N of Lae, Nicolson 
1389 (K, L, US); Morobe Pro\'., Oomsis Creek, 20 miles from Lae on the Bulolo road, Nicolson 1481 
(B, K, L, P, US), Nicolson 1482 (B, K, L, P, US); Bougainville, Arawa, McKillup's plantation 6 miles 
E of Kieta, Nicolson 1519, (B, K, US); New Britain, Kandrian, along road to airport, Nicolson 1538 
(B, K, L, LAE, P, US); Central Prov, Abau, Mori River, Sayers NCF 19641 (A, BO, BRl, CANB, K, L, 
LAE NSW, SING, US); Morobe Prov., Lae, Gabeitsis to Wagau track, 6 miles S of Gabensis, 
Strehnann & Fasavain, NCF 47741 (A, BO, BRl, CANB, K, L, LAE, NSW, SING, US); Bougainville, 
Siwai, Waterhouse 196-B (K), Waterhouse 196-B-B (BRl, C, K, LAE, NSW); Morobe Prov, Busu River 
area, c. 10 miles N of Lae, Webster & Hildreth 15087 (MO, UCL); Morobe Prov., Lae, Bupu River, 12 
miles E of Lae, Womersley NCF 43681 (A, BRl, CANB, K, L, LAE, US). SOLOMON ISLANDS: 
Choiseul, N Choiseul, along and W of Wasile River, Cafui et al. BSIP 17385 (BSIP, K, L, LAE, SING). 
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5. Pothos junghuhnii de Vriese in Miq., PI. Jungh. (1851) 104; Miq., Flora Ned. Indie 3 
(1856) 179-180. — P. jiiiighiilmiamis Schott, Aroideae (1856-1857) 23, t.49 & Prodr. Syst. 
Aroid. (1860) 567, orth. var. —Type: Indonesia, Sumatera Utara, Tobing, junglmlin s.n. 
(L, holo). 

Pothos scandens L. var. javanicus de Vriese, PI. Jungh. 1 (1851) 103 {'javanica'), syii. uov. 
—Type: Indonesia, Java, 18 Aug 1842, Zollinger 422 (L, holo; iso BM, K, P). 

Pothos niacropln/lhis de Vriese in Miq., PI. Jungh. 1 (1851) 104 {'nmcrophi/lln'); Schott, 
Aroideae (1856^1857) 23, t.38 & Prodr. Syst. Aroid. (1860) 566-567; Engl, in A. & C. DC, 
Monogr. Phan. 2 (1879) 82 & in Engl., Pflanzenr. 21 (IV.23B) (1905) 30-31, nom. illeg. 
non Sw. (1788), syn. tiov. — Type: Indonesia, Sumatera Utara, Junghiihn s.n. (L, holo). 

Pothos vrieseamis Schott, Aroideae (1856) 22, t.36 & Prodr. Syst. Aroid. (1860) 565; Engl, 
in A. & C. DC., Monogr. Phan. 2 (1879) 80-81 & Engl, in Engl., Pflanzenr. 21 (IV.23B) 
(1905) 24, syn. nov. — Type. Indonesia, Sumatera, Jitnghuhn s.n. (L, holo). 

Slender to moderately robust, homeophyllous, root-climbing liane. Shoot system well- 
differentiated into adherent, non-flowering and free, lateral flowering branches; 
eocaul and seedling not observed. Leaves bright to mid-green adaxially, paler abaxially, 
drying dull green; petiole 3.5-8 x 0.5-2 cm, broadly winged, oblong to obovate-oblong, 
base decurrent to clawed, apex truncate, rounded or weakly auriculate; blade 3-13 
X 1.5-6 cm, ovate to elliptic or oblong-lanceolate, base rounded to acute, apex 
attenuate-mucronate to acute or attenuate, briefly tubulate; primary lateral veins 
arising at 45-65°, intramarginal veins 2 per side of the midrib, these arising from the 
base and remaining rather close to midrib before diverging further along blade. 
Inflorescence solitary, arising from the distal leaf axils of fertile shoots, subtended by a 
minute prophyll and a few 0.5-3.5 cm, sequentially longer cataphylls; peduncle 
slender, 2.5-4(-5) cm x 1-1.2 mm, erect, dark purple. Spathe 6-15(-20) x 4-10(-15) mm, 
ovate, flat to convex, base cordate, clasping the peduncle, apex slightly raised, acute to 
subacute with a small mucro, dull green to purple. Spadix stipitate; stipe slender, 
(l-)2.5-3.5 X 1-1.5 mm, erect, straight, dark purple; fertile portion (3-) 6-14(-20) x 
(3-)3.5-6(-10) mm, globose to ovate-ellipsoid or ovoid-clavate, cream to yellow. 
Flowers 0.6-1.2 mm diam., with 6 free tepals and 6 stamens. Infruclescence with 1-8 
berries; fruit c. 4-7 mm diam, ovoid or ellipsoid, ripening scarlet; seeds c. 3-6 mm 
diam., ellipsoid. —Fig. 6. 

Distribution — Malesia: Sumatera, Java; one record from Sarawak but with no further 
information available. 

Habitat — Primary to disturbed secondary forest, often on limestone, 5-600 m altitude. 

Notes— Pothos junghuhnii displays a wide range of robustness, in particular in the size 
of the inflorescences which can vary greatly, even on different branches of the .same 
individual. These variations have been the basis for the species regarded here as 
synonyms, with the smaller forms equating to P. vrieseamis and the larger forms to P. 
macrophyllus/P. junghuhnii. Generally, but not exclusively, Sumateran plants tend to be 
more robust with larger inflorescences. 

In Sumatera confusion with P. macrocephalus is possible, although P. junghuhnii has the 
petiole not exceeding the blade and tends to be less floriferous. Fresh flowering 
material is separable on inflorescence colour — the peduncle and stipe purple and the 
spathe tending to green or purple in P. junghuhnii (peduncle orange-yellow, the stipe 
pale green and the spathe white in P. macrocephalus). 

Other specimens examined: SUMATERA: W Sumatera, Kepulauan Mentawi, P. Sipora, Batten Pool 
s.n. (SING); Bengkulu, Kepahaing, dc Voogt 1303 (BO); Sumatera Barat, near K. Longsat, c. 20 km 
W from Sg. Dareh, Hotta et al. 96 (BO, KYO, SING); Padang Si Dimpoean, Padang Lawas, Sopsopan 
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Fig. 6. Pothos jiwghulmii. a, adherent sterile and free lateral fertile shoot; b, fertile shoot; c, whole 
leaf; d, venation detail; e, lamina hp; f, spadix; g, detail of single flower; h, infructescence: a, c-g, 
Bakhuizen van den Brink 4910; b, h, Hotta et at. 96. Scale bars: a = 3 cm; b, c = 2 cm; d = 5 mm; 
e = 1 mm; f = 3 mm; g = 1 mm; h = 1 cm. 
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on Aek Si Olip, Rahmat Si Tomes 5439 (A); E Coast, Ridley s.n. (BM); E Coast, Asahan, above Bandar 
Puluh, Yates 1333 (B, UCL), Yates 1764 (BO, UCL). JAVA: W Java, Bandjar, Bandar Dawa, Backer s.n. 
(BO); W Java, Bantam, between G. Kentjana and G. Kendang, Backer 1276 (BO, K); W Java, Bantam, 
Pandegelang, Backer 7457 (BO); W Java, Bantam, Pandegelang, Backer 7499 (BO); W Java, 
W Preanger, Badjong Lopang to Lengdong, Backer 17013 (BO); W Java, Klappa Nuygal(?), NE of 
Bogor, Backer, 23376 (BO); W Java, Laladan, Ciomas ('Tjiomas'), Bakhuizen van den Brink 4057 (BO); 
W Java, Jakarta, Cikandang ('Tjikandang'), G. Parang, Bakhuizen van den Brink 4910 (BO, K, P, 
SING); W Java, Preanger, Batang Gadung ('Gadoeng'), Benniee534 (BO); W Java, Bantam, Preanger, 
Pungilis, between Bandjar and Kalipuchang ('Kaliputjang'), Beuinee 722 (BO); W Java, Cibaruk? 
('Tjideroek'), Bocrlage s.n. (BO, K); W Java, Bantam, Bantandjaja, Sindangwangi, c. 24 km S of 
Rangkasbetong, Buwalda 2907 (BO); W Java, Bogor, Didrichsen s.n. (C); no further information, Forbes 
407 (BM); Yogyakarta, Kaliboto, Halliers.n. (BO); C Java, Purwokerto, G. Binangun, joss 101 (BO); 
W Java, Bogor, Junghuhn s.n. (BM); VV Java, Bogor, Kaap 87 (BO); W Java, Bogor, Kollmann s.n. (BM); 
C Java, Nusa Kambangan, Koorders 22061 (BO); C Java, Nusa Kambangan, Koorders 22067 (BO); 
C Java, Nusa Kambangan, Koorders 24129 (BO, K); VV Java, Jakarta, Depok, Koorders 31167 (BO); 
W Ja\’a, Jakarta, Depok, Koorders 44108 (BO); W Java, isthmus of Udjung Kulon, Kostermans 19339 
(A, BO, C, K, L); W Java, Mt Hondje, Kostermans 19349 (A, BO, C, L, US); W Java, Situ Pandjalu, 
Tjiamis, Tasikmalaya ('Tasikmalaja'), Kostermans ct al. 375 (BO, K); no further information, Lobb s.n. 
(K); no further information, Nagle s.n. (K, P); W Java, G. Moenara, Roempin Estate, NW of Bogor, 
Saimoendt 11 (BO); W Java, Jakarta, van Harreveld 684 (BO); W Java, Ciribon ('Cheribon'), Lingajati 
('Linggadjati'), van Stcenis 12509a (A, BO, K, SING); W Java, Priangan, Sangkiangtoro, G. Guntur 
('Goentoer'), van der Fiji 100 (BO). BORNEO: SARAWAK: no further information. Brooks s.n. (BM). 

6. Pothos macrocephalus Scort. ex Hook.f. 

Pathos macrocephalus Scort. ex Hook.f., FI. Brit. Ind. 6 (1893) 553; Engl, in Engl., 
Pflanzenr. 21 (IV.23B) (1905) 31; Rid!., Mat. FI. Malay Penins. 3 (1907) 49 & FI. Malay 
Penins. 5 (1925) 128, fig. 217; Henderson, Malayan Wild Flowers, Monocots (1954) 
238-239, fig.l43B,C; Boyce, Blumea 45 (2000) 172—175, fig. 6a & b. — Type: Malaysia, 
Perak, Larut, Scortechini llSb (CAL, lecto; isolecto K, US; selected by Boyce (2000:172)). 

Large, robust, root-climbing liane to 15 m. Shoot system well differentiated into 
adherent climbing shoots and free lateral flowering branches; eocaul not observed; 
seedling with congested leaves similar to adult. Leaves bright to mid-green adaxially, 
paler abaxially, drying dull green to brownish; petiole 5-14 x 0.5-1.5 cm, broadly 
winged, oblong to obovate-oblong, base decurrent to clawed, apex truncate, rounded 
or auriculate; blade 3-18 x 1.5-20.5 cm, ovate to elliptic or lanceolate, apex attenuate- 
mucronate to acute or attenuate, minutely apiculate, base rounded to acute; primary 
lateral veins arising at c. 50°, intramarginal veins 2 to 4 veins per side of the midrib. 
Inflorescence solitary, in the axils of middle and distal leaves, sometimes arising on 
older (foliage) leafless parts, borne on condensed shoots and subtended by cataphylls, 
the last and longest cataphylls to 3.5 cm long; peduncle 4-10 x 0.15-0.2 cm, rather 
stout, erect, dull orange-yellow. Spathe 4—12 x 4—10 mm, ovate, flat to convex, base 
cordate, clasping the peduncle, apex slightly raised, acute to subacute with a stout 
mucro, white, somewhat waxy. Spadix stipitate; stipe 2.75-4 x 0.2-0.25 cm, erect, 
straight, pale green; fertile portion 12.5-15 x 10-12 mm, ovoid-clavate, mid-yellow. 
Floivers c. 1-2 mm diam.; with 6 free tepals and 6 stamens. Infruclescence with 1—5 
berries; fruit 10-17.5 x 10—14 mm, obclavate to ovoid or ellipsoid, epidermis of upper 
part roughened in submature fruits, more or less smooth when ripe, deep green 
ripening to scarlet; seeds c. 3-6 mm diam., ellipsoid to compressed-globose. — Figs. 7,8. 

Distribution Thailand (Yala & Narathiwat). In Malesia: Peninsular Malaysia, 
Sumatera (Riau Province). 

Habitat Rain forest on granitic or limestone rock along streams in moist evergreen 
forest on moderate slopes, rarely in swamp forest, 50-1450 m altitude. 

The large yellow-and-white Inflorescences are distinctive and combined with 
the long petiole and small blade make P. macrocephalus unmistakable. It is most similar 
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Fig. 7. Potiios imcroccpliahis. a, juvenile shoots; b, fertile shoot; c, detail of junction of lamina and 
petiole; d, venation detail; e, inflorescence; f, spadix detail: a-f, Boyce 1217. Scale bar: a = 10 cm; 
b = 6 cm; c = 5 mm; d = 1 cm; e = 1 cm; f = 4 mm. 
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Fig. 8. Pathos macrocephalus. a, fertile shoot; b, sterile mature shoot; c, whole leaf: a-c, Boyce 1217. 
Scale bar: a = 4 cm; b = 8 cm; c = 3 cm. 
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in appearance to P. junglmhnii although the shape of the mature leaves is quite 
different (compare Figs 6 & 6a with 5). In Sumatera confusion with P. junglnilinii is 
possible, although P. macrocepimliis has the petiole greatly exceeding the blade and 
tends to be far more floriferous with inflorescences arising at all but the basal-most leaf 
axils of the flowering branch. Fresh material is separable on inflorescence colour: 
P. macrocephalits has the peduncle orange-yellow, the stipe pale green and the spathe 
white, white the peduncle and stipe are purple and the spathe is green or purple in 
P. junghuhnii. Sterile P. macrocephaliis is confusable with P. scandens although in the 
latter the petiole is generally shorter than the blade and generally P. macrocephaliis is a 
much more massive plant. 

Other specimens examined: PENINSULAR MALAYSIA: Perak, Gua Puteri, Ahmad & Sidek SA 
638 (SING); Perak, Bk. Larut Boi/ce 693 (K, KEP); Johore, Sg. Kayu, Mawai - Jemaluang Road, Corner 
SING 29247 (BO, SING); Johore, Kulai, Corner SING 30994 (SING); Johore, Mawai, Corner s.n. (K, 
SING); Terengganu, Kemaman, Ulu Kajang, Corner s.n. (SING); Perak, Natuloo, Curtis 2895 (K, 
SING); Kedah, Furtado SING 33050 (A, BO, K, SING); Kelantan, Gua Panjang at Gua Minik, 
Henderson SING 19557 (SING); Perak, Gua Badak, Lenggong, Henderson SING 23835 (K, SING); 
Johore, Sg. Kayu, Keah SING 32104 (A, K, SING); Perils, Bk. Kaki, Kiah SING 35282 (A, BKF, BO, K, 
SING); Kelantan, Bt. Machang, Gua Musang, Kiew & Anthonysann/ 2858 (UPM); Perak, Goping, 
Kunstler {'Dr King's collector') 492 (CAL, K); 4327 (BO, CAL, E, K), 6029 (BM, CAL, K, SING); Perak, 
Ipoh, G. Rapat, Molesworth-Allen 4116 (SING); Pahang, Cameron Highlands, milestone between 
Tapah and Cameron Highlands, Nicolson 1185 (US); Perak, Ipoh, above Perak Cave Temple, S.C. 
Chin 999 (KLU); Perak, Bt. Kusan, Wray 4254 (BM, SING). SUMATERA: Riau Prov., Tigapulu Mts, 
5 km W of Talanglakat, on Rengat-Jambi road, Bk. Karampal area, Burley et al. 1558 (A, BO, KEP, 
SING, US); Sumatera Utara, Soedarsono 280 (BO, K); Sumatera Barat, Padang, Tclung Kabung, van 
Borssum Waalkes 1634 (A, BO, K, SING). 

7. Pothos versteegii Engl. 

Pathos versteegii Engl. Nova Guinea 8 (1910) 247; K. Krause, Nova Guinea 8 (1912) 805; 
K. Krause & Alderw., Nova Guinea 14 (1927) 210; Hay, Blumea 40 (1995) 409-411, fig.4. 
— Type: Papua Barat, Mimika/Snow Mountains Prov., Noord River, Alkmaar, 17 Sep 
1907, Versteeg 1782 (B, holo; iso L). 

Pothos brevispathus Ridl. {‘brevispatha’), Trans. Linn. Soc. Lond. 9 (1916) 240. — Type: 
Papua Barat, Mimika Prov., Puncak Jaya (Mt Carstensz), Utakwa River, Camp I, 
Nov/Dec 1912, Boden Kloss s.n. (BM, holo). 

Pothos ledermannii Engl. & K. Krause, Bot. Jahrb. Syst. 54 (1917) 74. — Type: Papua New 
Guinea ('Kaiser Wilhelmsland'), W Sepik Prov., Sepik River, Hunsteinspitze, 
Lederinann 8333 (B, holo; iso BM, K). 

Pothos ledermannii Engl. & K. Krause var. caudatus Engl. & K. Krause, {'caudata'), Bot. 
Jahrb. Syst. 54 (1917) 75. — Type: Papua New Guinea ('Kaiser Wilhelmsland'), W Sepik 
Prov., Sepik River, Etappenberg, 3 Oct 1912, Lederinann 9001 (B, holo). 

Slender hemi-epiphytic root-climbing liane. Shoot system well-differentiated into 
adherent, non-flowering and free, lateral flowering branches; eocaul and seedling not 
observed. Leaves dull green, darker adaxially; petiole up to 6 x 1 cm when blade 
absent, otherwise very much reduced, to '/^o of fho length of the blade, to 5 mm wide, 
flat and lamina-like, linguiform to narrowly lanceolate; blade 8-17 cm x 2-6 cm but 
very variable in size on a single shoot, narrowly ovate to oblong ovate to somewhat 
obovate, absent on early leaves of a sympodial module, tip somewhat acuminate, base 
tapering, acute to slightly retuse; primary lateral veins diverging from the midrib at c. 
30-60°, intramarginal veins 1 or 2 (or 3) on each side, where more than one, the first 
arising near the base of the blade and running distally to the margin, the second 
arising about midway and running to the tip. Inflorescence solitary (at any one time) on 
leafless, perennial, sympodial, repeatedly-flowering, condensed short shoots in distal 
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Fig. 9. Pathos versteegii. a, fertile shoot in flower; b, fertile shoot in fruit; c, spadix: a, Baden Kloss 
s.n.; b-e, Streimann NGF 51738. Scale bar: a, b = 2 cm; c = 2 mm. 
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leaf axils (these persisting after leaf fall and some inflorescences thus on otherwise 
naked stem), 1-4 per leafy flowering shoot, subtended by a series of cataphylls, the 
longest to c. 8mm long; peduncle to c. 2.5 cm long, slender, mostly rather abruptly 
upcurved near the base, deep purple. Spathe 2-3 x 4—5 mm, ovate, reflexed, tip 
mucronulate, creamy white to yellowish. Spadix sessile, c. 4 -7 x 3^ mm subspherical 
to ovoid, creamy white to yellowish. Flowers c. 1.5 mm diam, with 6 free tepals and 6 
stamens. Infructcscence with 1-6 berries; fruit c. 3.5 mm x 3 mm, small, subglobose to 
ovoid, minutely beaked, red when ripe; seeds not observed. — Fig. 9. 

Distribution — Mnlesia: endemic to New Guinea (recorded rather sporadically and not 
in eastern parts of Papua New Guinea). 

Habitat — Lowland to upper hill rainforest, 40 - 850 m altitude. 

Note — A species easily distinguished by the very reduced petiole, small spadix and 
small fruits. 

Other specimens examined: NEW GUINEA: PAPUA BARAT: Digul/Mimika Prov., 
van der Sande-Flusse (Beaufort River?), PiiUe 360 (L). PAPUA NEW GUINEA: E Sepik 
Prov., Wagu, Ambunti, Hoogland & Craven 10404 (LAE); Western Prov., Yat, NGF 31973 
(LAE); Western Prov., Kiunga, W of airstrip, NGF 34132 (L, LAE); Western Prov., 
Kiunga, Streiwann NGF 51738 (CANB, K, L, LAE, US); Western Prov., Kiunga, 5 miles 
NW of Kiunga-Rumginae road, Sireimann & Katik LAE 51862 (L, LAE, US). 

8. Pothos zippelii Schott 

Pothos zippelii Schott, Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 131; Engl, in A. & C. DC., 
Monogr. Phan. 2 (1879) 86 & Bot. Jahrb. Syst. 25 (1898) 5 & in Engl., Pflanzenr. 
21 (IV.23B) (1905) 32-34, fig.l4; Warb., Bot. Jahrb. Syst. 13 (1891) 268; Flay, Blumea 40 
(1995) 416-417, fig.4. — Type: 'New Guinea', Zippel s.n. (L, holo; iso K). 

[Pothos nigrescens Zipp. ex Miq., Ann. Mus. Bot. Lugd.-Bat. 1 (1863) footnote & in 
synon. p. 131; nom superfl. pro P. zippelii Schott]. 

Pothos elegans Engl. Bull. Soc. Tosc. Ortic. 4 (1879) 267 & in Becc., Malesia 1 (1882) 262 
& in Engl., Pflanzenr. 21 (1V.23B) (1905) 34-35. — Type: Papua Barat, Kepala Burung 
Prov., Arfak Mts, Hatam, Beccari p.p. 1875. (FI, holo; iso 13). 

Slender root-climbing liane or hemi-epiphyte. Shoot system well-differentiated into 
adherent climbing shoots and free lateral flowering branches; eocaul and seedling not 
observed. Leaves drying dull mid-green; petiole lamina-like, about 'A-Vi of the length 
of the blade, to c. 1.4 cm wide, distally rounded to slightly (to pronouncedly) 
auriculate; blade c. 6-12 x 2-3.5 cm, elliptic to ovate, tip somewhat to very acuminate, 
base rounded; primary lateral veins diverging at c. 30—15°, intramarginal veins 2 or 3 
on each side of the midrib. Inflorescence solitary, rarely clustered, usually subtended by 
cataphylls on condensed short shoots in the axils of distal leaves, rarely terminal on 
leafy shoots; peduncle to c. 10 cm long, slender, sometimes gradually thickening 
distally. Spathe c. 1.2-3.5 cm x 6-8 mm, oblong-ovate to lanceolate, reflexed. Spadix 
sessile to minutely stipitate, to c. 1-2.5 cm long, ovoid-cylindric, c. twice as long as 
thick. Flowers c. 1.1 mm diam., with 6 free tepals and 6 stamens. Fruit obovoid, 6-9 mm 
long, red when ripe; seeds not observed. — Fig. 10. 

Distribution — Solomon Islands (Bougainville). In Mnlesia: Maluku to New Guinea. 

Habitat — Primary to secondary lowland to hill rainforest, 10 - 360 m altitude. 

jvjote — A collection from near Jayapura, McKee 1911, has a stipitate spadix and much 
resembles the Australian P. longipes Schott (q.v.). 
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Fig. 10. Pathos zippjelii. a, fertile shoot in fruit; b, fertile shoot in flower; c, leaves; d, adult adherent 
shoot; e, spadix detail; f, juvenile adherent shoot: a & e, van Royen 4030; b. Isles et al. 32481; c-d, de 
Vogel 3957; f, Jensen 256. Scale bar: a-d = 2 cm; e = 2 mm. 
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Other specimens examined: MALUKU: Halmahera, Bcguin 2269 (BO); Aru Is., P. Koboor, 
Selibatabata, Buwalda 5277 (BO, K); Kasiroeta Is., Batjan, Curran 349 (A); Halmahera, Ekor, Kali 
Dovvora Ina, de Vogel 3126 (BO, L, MO); Bacan Is., G Tnara, near Amasing Kali, de Vogel 3957 (BO, 
K, L, MO); C Halmahera, Akclamo Oba, de Vogel 4403 (K, L, MO); P. Ceram, Camp 1, Wae 
Roeatan/Camp 2, Wae Toni, Eyma 3173 (BO); Aru Is., Papahula, jensen 256 (BO, C); P. Ceram, Wai 
Seru, Konwssi 1028 (BO); P. Ceram, Kanikeh (Kaniki), Korimssi 1391 (BO); Am Is., Moseley (Challenger 
Exped.) s.n. (K); Obi Is., Laiwoei, Kg Baoe, Nedi 524 (BO); P. Ceram, Sukarno 189 (BO); Halmahera 
Is., Jailolo Distr,, Kg Pasir Putih, Taylor 263 (A), Taylor 3S3 (A, K); Halmahera Is., Tapayo, 20 km SE 
of Dodinga, Darco/Modul logging camp, Whitmore at al. 3662 (BO, K). NEW GUINEA: PAPUA 
BA1U\T; Biak Is., Sorida airstrip, Brongersina s.n. (L); Jayapura Prov., Jayapura ('Hollandia'), Kota 
Baru, McKee 1911 (K, L); Biak Is., 1 km NW of Mokmer airport, Nicolson 1593 (B, K, L, LAE, P, US); 
Kepala Burung Pro\'., road from Steenkool to Tembuni, km 4.8, van Royen 4030 (K, L, LAE). PAPUA 
NEW GUINEA: New Britain, W New Britain Prov., Hoskins, SE slopes Ml Uluwim, LAE 58597 (L, 
LAE); New Britain, W New Britain Prov., Gasmata, 2 miles W of Fullebom Harbour, Isles el al. NGF 
31481 (BRl, L, LAE, US); Gulf Prov., Mt Bosavi, N side, jacohs 8986 (L); Bougainville, Buin, Kugu- 
maru, Kajewski 1808 (BM, BRI, P); Milne Bay Prov., Raba-Raba, MI road to Mt Suckling (Manurep), 
Katik NGF 46898 (BRI, L, LAE, US); Mussau, Koie & 0lsen 1512 (C, LAE). 

9. Pothos papuanus Becc. ex Engl. 

Pathos papuanus Becc. ex Engl. Bull. Soc. Tosc. Ortic. 4 (1879) 267 & in Becc., Malesia 1 
(1882) 261, t.l6, figs5-7 & Bot. Jahrb. Syst. 9 (1887) 193 & in K. Schum. & Hollrung, FI. 
Kais. Wilh. Land (1889) 19 [p.p.; see under P. zippelii] & Bot. Jahrb. Syst. 25 (1898) 3 & 
in Engl., Pflanzenr. 21 (1V.23B) (1905) 34; Warb., Bot. Jahrb. Syst. 13 (1891) 267; Alderw., 
Bull. Jard. Bot. Buitenzorg 111, 4 (1922) 337; K. Krause & Alderw., Nova Guinea 14 
(1927) 211; Hay, Blumea 40 (1995) 415-416. — Type: Papua Barat, Kepala Bui'ung Prov., 
Segun ('Sangion') Bay, 9 Apr 1872, Beccari p.p. 16 (FI, holo). 

Pothos albertisii Engl. Bull. Soc. Tosc. Ortic. 4 (1879) 267 & in Becc., Malesia 1 (1882) 262, 
t.l6, figs 8 & 9 & Bot. Jahrb. Syst. 25 (1898) 4 & in Engl., Pflanzenr. 21 (IV.23B) (1905) 
34; K. Schum. & Hollrung, FI. Kais. Wilh. Land (1889) 19; K. Schum. & Lauterb., FI. 
Scliutzgeb. Siidsee (1901) 209; K. Krause, Nova Guinea 8 (1912) 805; K. Krause & 
Alderw., Nova Guinea 14 (1927) 211; Hay in Johns & Hay, Stud. Guide Monocot. Papua 
New Guinea 1 (1981) 66, fig. 27 & Aroids of Papua New Guinea (1990) fig. 32, pi.14 a 

^ _ Type: Papua New Guinea, Western Prov., Fly River, 1879, d'Albertis s.n. 

(FI, holo; iso B). 

Pothos quinquevenosus Alderw., Bull. Jard. Bot. Buitenzorg Ill, 4 (1922) 336; K. Krause & 
Alderw., Nova Guinea 14 (1927) 210. — Type: Papua Barat, Bonggo Range, 
Mamberamo, nr Prauwen Bivak, 5 May 1890, Lam 1041 (BO, holo, photo LAE, NSW; 
iso L). 

Vigorous slender root-climbing liane or hemi-epiphyte. Shoot system well- 
differentiated into adherent climbing shoots and free lateral flowering branches; 
eocaul and seedling not observed. Leaves pale green, drying dull greyish green; petiole 
c. 4-8 cm long, to c. 2 cm wide, lamina-like, c. Vi the length of to equalling the blade, 
distally truncate to strongly auriculate, rarely rounded; blade c. 6-12 x 1.2-3.5 cm, 
narrowly elliptic to (ob)lanceolate, tip tapering to a point but hardly acuminate, base 
rounded; primary lateral veins diverging at c. 30°, intramarginal veins 2-5 on each side 
of the midrib, the inner ones arising about midway along its length. Inflorescence 
solitary or occasionally clustered (to three together), usually lateral on a (sometimes 
sympodially branched) short shoot in distal leaf axils and subtended by cataphylls, the 
last and longest of these c. 3 cm long, rarely terminal on a leafy shoot; peduncle to c. 9 cm 
long, mostly rather robust, gradually increasing in thickness distally, purple-black. 
Spathe to c. 4 X 1.2 cm. Vs to c. -i/s the length of the spadix, reflexed, oblong-ovate to 
oblong-lanceolate, pale green to purplish brown. Spadix sessile, 2-4 cm x 3^ mm, 
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Fig. 11. Pathos papuanus. a, fertile shoot in flower; b, fertile shoot in fruit; c, spadix detail; d, adult 
adherent shoot; e, infructescence: a, c & e, Nicolson 1561; d, Main 460. Scale bar: a, b,d,e = 2 cm; 
c = 2.7 mm. 
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usually more than six times as long as thick, cylindric to somewhat tapering, blunt- 
tipped, yellow. Flowers c. 1.1 mm diam, with 6 free tepals and 6 stamens; fruit to 2 cm 
X 9 mm, ovoid, ripening through yellow to deep red; seeds not observed. — Fig. 11. 

Distribution — Solomon Islands. In Malesia: widespread in New Guinea. 

Habitat — Well-drained to swampy, primary to secondary lowland to lower montane 
rainforest, up to 1500 m altitude. 

Notes — Pothos papuamis manifests a wide range of vigour, with P. quinqiievenosiis and 
P. albertisii falling within the range. 

The young shoots and fruits are reported to be edible after cooking. 

Other specimens examined: NEW GUINEA: PAPUA BARAT; Biak, Yapcn Is., Sarurai, near Serui, 
Act b hijmi 187 (BO); Jayapura Prov., Taritatau ('Idenburgh') River, Bernhard Camp, Brass 13943 
(A, BRI, L, MO), Brass 13958 (A, BRI, L); Jayapura Prov., Bonggo Range, nr Albatross Bivak, Docters 
van Leenwcn 9661 (BO), Doctcrs van Lcemucn 11370 (BO, K, L, SING); Jayapura Prov., Jayapura 
('Hollandia'), Cjcllcnip 512 (L); Napan Prov., Cenderawasi, Wati, Ijiri & Niimura 632 (L); Jayapura 
Prov., Jayapura ('Hollandia'), Tami-Moding, Knlknmn 3429 (L, LAE); Jayapura Prov., Bonggo 
Range, Mamberamo, nr Prauwen Bivak, Lam 955 (L), Lam 1036 (L); Kepala Burung Prov., Sorong, 
Renioe, Main 460 (A, BO, SING); Jayapura Prov., Taritatau (Idenburgh) River, Bernhard Camp, 
Meijcr Drees 309 (BO, K, L), Meijer Drees 324 (A, BO, K, L); Jayapura Prov., Lake Sentani, near 
Jayapura ('Hollandia') airport, Nicolson 1561 (B, K, L, LAE, P, US). PAPUA NEW GUINEA: E Sepik 
Prov., Sepik River, Bateson 15 (K); Milne Bay Prov., Maneau Range, Mt Dayman, Brass 23440 (LAE); 
Morobe Prov., Sattelberg, Boanga, Clemens 8127 (B); Morobe Prov., Manki Ridge, Conn & Kairo 147 
(L, LAE); Madang Prov., Aiome to Ramu River, Coodc & Katik, NCF 32785 (K, L, LAE); Madang 
Prov., Road E of Aiome, Frodhi NGF 26941 (L, LAE, US); E Sepik Prov., 'Kaiser Wilhelmsland', 
Augusta River, Flollrung 637 (K); Morobe Prov., Golden Pines logging road, LAE 62112 (LAE); E 
Sepik Prov., 'Kaiser Wilhelmsland', Jagei Ri\'er, Lauterbach 533 (B); E Sepik Prov., Angoram, 
Mindimbit, near Timbunke, Sepik River, D'ach NGF 34273 (LAE, NSW, US); E Sepik Prov., 'Kaiser 
WiUielmsland', Sepik River, Ledermann 6717a (K); E Sepik Prov., 'Kaiser Wilhelmsland', Sepik River, 
Ledermann 7176 (K); Western Prov., Kiunga, Fly River, Millar NGF 35464 (A, BRI, CANB, K, L, LAE, 
US); Madang Prov., Wabba ('Wabbe'), Schtechter 16391 (P); Madang/ Eastern Highlands, Raniget, 
Schlechtcr 17686 (P); Madang/Eastem Highlands Prov., Ramu River (Kcncyia), Schlechler 18353 (P); 
E Sepik Prov., Ambunti, Townsend 102 (LAE). SOLOMON ISLANDS: Santa Ysabel, SW Santa 
Ysabel, Pilema Bay, Beer’s collectors BSIP 6496 (BSIP, K, L, LAE, SING); Guadalcanal, W Guadalcanal, 
Vuragob area. Wanderer Bay, Boraule el al. BSIP 9052 (BSIP, K, L, LAE, SING); Guadalcanal, SW 
Guadalcanal, Wandered Bay area, Fa'arodo et al. BSIP 12164 (BSIP, K, L, LAE, SING); Malaita, SE 
Malaita, Su’u area, Mauriasi cl al. BSIP 13536 (BSIP, K, L, LAE, SING); Guadalcanal, NC 
Guadalcanal, Tina - Toni River area, Nakisi & Babala BSIP 8240 (BSIP, K, L, LAE, SING); 
Guadalcanal, SE Guadalcanal, Avu Avu Mission Station, Runikera et al. BSIP 9916 (BSIP, K, L, LAE, 
SING); New Georgia, Waterhouse 302 (BRI, K, NSW). 

10. Pothos longipes Schott 

Pothos longipes Schott, Aroideae (1856-1857) 23, t. 47 & Prodr. Syst. Aroid. (1860) 
568-569; F. Muell., Fragm. Phytogr. Austr. 8 (1874) 187; Engl, in A. & C. DC., Monogr. 
Phan. 2 (1879) 87 & Bot. Jahrb. Syst. 25 (1898) 4 & in Engl., Pfianzenr. 21 (1V.23B) (1905) 
36; F.M. Bailey, Comprehensive Cat. Queensland PL, (1913) 579; Domin, Biblioth. Bot. 
20 (85,4) (1915) 502; C.T. White, Contrib. Arnold Arb. 4 (1933) 12; Evans, Contrib. 
N.S.W. Nat. Herb. Flora Series 21-22 (1962) 8; Rotherham et al., FI. PI. N.S.W. & 
Queensland (1975) 107, pi. 337; Williams, Native PI. Queensland 1 (1979) 242, 
unnumbered plate & 3 (1987) 260, unnumbered plate; Beadle, Stud. FI. NE N.S.W. 
(1987) 969, fig.424A; Jones & Gray, Climbing PI. Austr. (1988) 312, unnumbered plate 
p.320; Stanley in Stanley & Ross, FI. SE Queensland 3 (1989) 271; Hay in Harden, FI. 
N.S.W. 4 (1993) 32, unnumbered fig. & Blumea 40 (1995) 413-415. — Type: Australia, 
New South Wales, Port Macquarie, Wilson River, Backhouse s.n. (K, holo). 
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Pathos aiistralaskus F. Muell., Fragm. Phytogr. Austr. ^ (1858) 62; Schott, Bonplandia 7 
(1859) 104. —Type: Australia, Queensland, Pine River, Hill s.n. (MEL, lecto, selected by 
Hay (1995)). 

[Pathos cylhniricus sensu auct. non C. Presl: Benth., FI. Austr. 7 158 (1878) 104, in synon.] 

[Po(//os loureiroi ('loureirii') sensu auctt. non Hook. & Arn.: Benth., FI. Austr. 7 (1878) 
158; F.M. Bailey, Syn. Queensland FI. (1883) 570 & Queensland FI. 5 (1902) 1698; Moore 
& Betche, Handb. FI. N.S.W. (1893) 429]. 

Pathos broxonii Domin, Fedde Rep. 10 (1911) 58 & Biblioth. Bot. 20 (85,4) (1915) 501; F.M. 
Bailey, Comprehensive Cat. Queensland PI. (1913) 579. — Type: Australia, 
Queensland, Rockingham Bay, Dallacin/ s.n. (K, lecto; isolecto MEL, selected by Hay 
(1995: 413)). 

Slender to moderately robust, very variable as to vigour, root-climbing liane or hemi- 
epiphyte. Shoot system well-differentiated into adherent, climbing shoots and free, 
lateral flowering branches; eocaul not observed; seedling with congested leaves 
similar in shape to adult, becoming progressively larger as shoot extends. Leaf rather 
glossy dark green above, paler to somewhat yellowish beneath; petiole 2-12 cm x 4—14 
mm, usually exceeding the blade in length, oblanceolate, distally roimded to truncate 
to strongly auriculate; blade 1.5-15 cm x 3-15 mm, elliptic to narrowly lanceolate, 
somewhat acuminate-Hpped, base rounded; primary lateral veins diverging at 
c. 30-40°, intramarginal veins 1 or 2 (or 3) on each side of the midrib. Inflorescence 
solitary, less commonly paired, in the axils mostly of distal leaves of a flowering 
branch and subtended by cataphylls, rarely terminal on leafy branchlets; peduncle 
rather stout, c. 2-5 cm long. Spathe c. 1.5 -4 cm x 5-9 mm, ± lanceolate, wide opening 
to reflexed, purple-black to greenish. Spadix stipitate, more rarely sessile; stipe to c. 3 
cm long and sometimes subequalling the spadix in length (particularly in individuals 
of very slender dimensions); fertile portion of spadix to c. 6 cm long, slender to rather 
stoutly cylindrical, yellow to purplish. Flowers c. 1.3 mm diam., with 6 free tepals and 
6 stamens, hifructescence with many berries; fruit 8-13 mm long, ovoid, red when ripe; 
seeds not observed. — Fig. 12. 

Distribution — Eastern Australia, from northeastern Queensland to the New South 
Wales North Coast region. 

Habitat — In rainforest at low altitudes in the southern part of the range, extending, 
in warmer latitudes, into montane forest to c. 1000 m alt. 

Notes — Pathos longipcs is evidently closely related to P. papuanus (q.v.), differing from 
it chiefly in the petiole usually being longer than the blade (though this is rarely the 
case in P. papuanus, and rarely not the case in P. longipcs), and in the usually stipitate 
spadix (though likewise this is rarely the case in P. papuanus and rarely not the case in 
P. longipes). There is rather wide geographical disjunction between the two, and some 
ecological differentiation, i.e., tolerance of cooler climates in P. longipes. 

The relationship to P. cylindricus is clearly close, although P. longipes is readily 
distinguished by the stipitate spadix and by the inflorescences arising in the axils 
mostly of distal leaves of a flowering branch, only rarely terminal on leafy branchlets. 

Engler (1905) grouped P. longipes with P. cylindricus in his series Longipedes, separated 
from the other three series of subgenus Pathos by the presence of foliage leav'es on the 
ultimate flowering branches between the basal cataphylls and the terminal 
inflorescence. Engler (1879) had made a similar grouping earlier but without erecting 
formal supraspecific taxa at that rank. In other series the inflorescence is immediately 
subtended by cataphylls, and is considered lateral to the leafy branch that bears it. This 
distinction breaks down in P. longipes where one may find in the same specimen 
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Fig. 12. Pathos longipcs. a, fertile shoot; b, spadix detail; c, infructescence; d, adult adherent shoot, 
branching detail; e-g, juvenile adherent shoots of increasing maturity: a-b. Brass 20179; c, Kajeioski 
1432; d. Helms 1155; e-g, Blake 21595. Scale bar: a, c-g, = 2 cm; b = 3.5 mm. 
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inflorescences immediately subtended by cataphylls and borne laterally on a leafy 
shoot, and inflorescences with foliage leaves between the spathe and the cataphylls. 
While it may thus appear that the inflorescence is lateral or terminal in this species, in 
fact inflorescences are always terminal on the shoots that bear them but (foliage) 
leaves may or may not dev'elop on those shoots. 

Selected other specimens examined (this species has been collected on very numerous occasions): 
AUSTRALIA: NEW SOUTH WALES: Dorrigo, Boorman s.n. (L, NSW); Hastings River, Fraser s.n. 
(BM, NSW); Wide Bay, Dunnbirrbin River, Lcicliliard 246 (P); Bruxner Park, near Coffs Harbour, 
Marlin s.n. (K), Red Scrub, by Rocky Creek, foot of Nightcap Range, Melville 3321A (K, MEL); E 
Dorrigo plateau. Never Never Creek, Melville 33S9 (K, MEL, NSW); Clarence River, Moore 132 (K); 
Tweed Range, Wiangaree S.F., Schodde 5617 (BRI, CANS, K, L, MEL, NSW, US); QUEENSLAND: 
Mt Glorious, Blake 21595 (Bid, MO); Rockhampton, Baihy s.n. (MO); N Kennedy Distr., foot of Mt 
Bartle Frere, near Josephine Creek, Blake 9807 (BRI, K, L); Mt Glorious, Blake 12686 (BRI, K); Cook 
Distr., Boonjee, near Malanda, Blake, 15253 (A, BRI); Moreton Distr., McPherson Range, Blake 15383 
(A); Wide Bay Distr., Montville, Blake 15389 (BRI, K); N Kennedy Distr., near Tully along Jarra 
Creek, Blake 19710 (A, BRI, K, L); Cook Distr., Mossman, entrance to Mossman Gorge, Blake 19755 
(BRI, K); Cape York Peninsular, Upper Parrot Creek, Annan River, Brass 20179 (A, BRI, K, L); 
Daliymplc Heights, Clemens s.n. (A, K); Along road from Atherton to Main Coastal Highway, along 
Palmerston Highway, Henrietta Falls, Croat 52597 (MO); Mt Dry'ander, Fitzalan s.n. (K); Pine Riv'er, 
Hill s.n. (K); Currumbin beach, jackson s.n. (K); Daintree River, Kajewski 1432 (A, BRI, K, P); 
Mont\'ille, Blackball Range, N of Brisbane, Longman s.n. (K); Conondale Range (State Forest 274 
Conondale), Bundaroo logging area, near Funnels Hut road, McDonald & Williams 3664 (BRI, K); 
D'Aguilar Range near Mt Glorious, Moriarty 873 (BRI, CANB, K); Mackay (Tort Mackay'), Nernst 
s.n. (K); Mt Wolvi, c. 15 km NE of Kin Kin, Sharpe 4534 (BRI, NSW); Mudgeeraba, Shirley s.n. (BRI, 
US); Trinity Bay, i>on Mueller s.n. (MEL, SING); Pine River, I’on Mueller s.n. (A); Armidale, Parrot, 
von Mueller s.n. (K); Davies Creek, Webb & Tracey 5575 (BRI, NSW). 

11. Pothos cylindricus C. Presl 

Pathos cylindricus C. Presl, Epimel. Bot. (1851) 243; Schott, Aroideae (1856-1857) 23, t.48 
& Prodr. Syst. Aroid. (1860) 569; Miq., Flora Ned. Indie 3 (1856) 180; Engl, in A. & C. 
DC, Monogr. Phan. 2 (1879) 86-87 & in Engl., Pflanzenr. 21 (1V.23B) (1905) 36; Merr., 
Enum. Philippine PI. 1 (1922) 172. —Type: Philippines, Manila, 1836-1839, Cuming 914 
(PRG, holo; iso BM, E, El, G, K, L, MO, P). 

Slender to moderately robust, root-climbing liane. Shoot system well-differentiated into 
adherent, climbing shoots and free, lateral flowering branches; eocaul not observed; 
seedling with congested leaves similar in shape to adult, but with blade elliptic and as 
long as petiole, becoming progressively larger as shoot extends. Lea/dull pale green 
above; petiole 2-15 cm x 7-14 mm, exceeding the blade in length, oblanceolate, distally 
rounded to truncate to auriculate; blade (0.3-)l.5-5.5 cm x (2-)3-25 mm, elliptic to 
narrowly lanceolate, somewhat acuminate-tipped, base rounded; primary lateral veins 
diverging at c. 30-40°, intramarginal veins 2 (or 3) on each side of the midrib. 
Inflorescence solitary, terminal on leafy branchlets; peduncle rather stout, c. 2-5 cm 
long. Spathe c. 6—11 cm x 6-10 mm, ± lanceolate, wide opening to reflexed, purple- 
black to greenish. Spadix sessile, 4.8-12 cm x 5-9 mm, rather stoutly cylindrical, 
brownish purple. Floxvers c. 1.3 mm diam., with 6 free tepals and 6 stamens. 
Infructescence with many berries, usually twisted; fruit 1-2 cm x c. 8 mm long, obovoid, 
red when ripe; seeds ellipsoid, c. 1 cm x 6 mm, mid-brown. — Fig. 13. 

Distribution — Malesia: Borneo (two records, both from Sabah), Sulawesi (a single 
record from Morowali prov.) and the Philippines (widespread). 

Habitat Primary and secondary lowland to upper hill forest, often in well-drained 
positions, 40-900 m altitude. 

Very close to P. longipes, but readily distinguished by the sessile spadix and in 
flowering only terminally on leafy branches (c.f. P. longipes). Pothos cylindricus is 
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Fig. 13. Pothos cylindricus. a, fertile shoot; b, spadix detail; c, adult adherent shoot; d, infructescence; 
e, juvenile adherent shoot: a-b, Nicolson 707; c: Nicolson 720; d, Wenzel 387; e, Nicolson 817. 
Scale bar: a, c-e = 2 cm; b = 2.5 mm. 
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ev'idently also very near to P. paptianiis (also with a sessile spadix) although separable 
by the inflorescence always terminal on a leafy shoot (usually lateral on a sometimes 
sympodially branched short shoot in distal leaf axils in P. pnpuanus) and the spathe 
lanceolate (oblong-ov'ate to oblong-lanceolate in P. papuamis). 

Other specimens examined: BORNEO: SABAH: Kinabatangan, Tamegang timber camp, near K. 

Pangkaian, Kokaum & Haifa 1300 (K, KYO, P); Lahad Datu, Danum valley, side of tractor path cut 
in 1989, Malkin & Udell SAN 131103 (E, SAN). PHILIPPINES: Samar, Kadapnan, Bo. Bantayan, 

Oras, Castro & Arionuevo PNH 5721 (A, PNH); Luzon, Sorsogon, Curran FB 12250 (K, US); Negros, 

Negros Oriental, Sibulan, Malanggo Sur, Edafw PNH 6774 (PNH); Luzon, Sorsogon Prov., Mt juban, ■ 

Edano PNH 37154 (BM, K, PNH); Luzon, Sorsogon, Irosin (Mt Bulusan), Edni'w & Cutierrez PNH 
37822 (A, PNH); Leyte, Leyte Prov., Palo, Elmer 7240 (A, E, K); Luzon, Camarines Sur, Mt Isarog, 

Madulid 6776 (MO); Luzon, Albay Prov., Mt Mayon, Madulid & Reynoso PNH 121125 (PNH); 

Panay, Antique Prov., McGregor, BS 32451 (SING); Mindanao, Davao Prov., Compostela, Maparat 
Barrio, 70 km NE of Davao, Nicolson 707 (US); Mindanao, Davao Prov,, Bagio, Mr Onglionto's land, 

Nicolson 713 (US); Mindanao, Davao Prov., Mampising, behind Apocon School, Nicolson 720 (US), 

Luzon, Sorsogon, Mt Bulusan, SE side, near Lake Bulusan, Nicolson 759 (US); Leyte, Putok Barrio, 
near lumber camp about 22 km SW of Tacloban, Nicolson 817 (US); Mindanao, Davao Prov., Mayo 
Bay, Piper BS 481 (US); Luzon, Camarines, Sagnay, Ramos BS 22143 (K, US); Leyte, Wenzel 387 (BM, 

MO, US); Mindanao, Davao Prov, Santa Cruz, Williams 2937 (K, US). SULAWESI: Morowali Prov, 
Gr/mcsl227(BM, K). j 

Subgenus Allopothos j 

Pothos subg. Allopothos Schott, Aroideae (1856-1857) 24. — Pothos sect. Allopothos Engl. j 

in A. & C. DC., Monogr. Phan. 2 (1879) 88. — Type: Pothos cumiitglnmis Schott (lecto j 

selected here; = P. innequilatcrus). [The first species treated under Allopothos by Schott , 

(loc. cit.)]. f 

Pothos series Longivaginati Engl, in Engl., Pflanzenr. 21(IV.23B) (1905) 22. Type: | 

Pothos inacquilatenis (C. Presl) Engl, (lecto selected here). [The first species treated j 

under Longivaginati by Engler (loc. cit.)]. j 

Pothos series Breinvaginati Engl, in Engl., Pflanzenr. 21(IV.23B) (1905) 22. — Type: Pothos j 

thomsonianus Schott). [The only species Engler recognised in the series]. j 

Pothos series Goniuri (C. Presl) Engl, in Engl., Pflanzenr. 21(1 V.23B) (1905) 22. Type: | 

Pothos luzonensis (C. Presl) Schott. [The type of Goniurus C. Presl]. j 

'Allopothos Supergroup' 


12. Pothos tener Wall. 

Pothos teller Wall, in Roxb., FI. Ind. 1 (1820) 454 {'tenera'). — Sciiidnpsus arboniw C. Presl, 
Epimel. Bot. (1851) 242. — Sciiidnpsus tener (Wall.) C. Presl, Epimel. Bot. (1851) 242. — 
[Pothos gracilis Roxb., FI. Ind. 1 (1820) 454; Schott, Aroideae (1856-1857) 24, t.52 & 
Prodr. Syst. Aroid. (1860) 572-573; Miq., Flora Ned. Indie 3 (1856) 181-182; Engl, in A. 
& C. DC, Monogr. Phan. 2 (1879) 91-92, nom. illeg., non Pothos gracilis Rudge (1805)]. 
— Type: Adpendix arboriim Rumph., Herb. Amb. 5 (1747) t.l81, fig.2, see below. 

Pothos riirnphii Schott in Schott & Endl., Melet. Bot. (1832) 21 & Aroideae (1856-1857) 

24 & Prodr. Syst. Aroid. (1860) 572; Engl, in A. & C. DC., Monogr. Phan. 2 (1879) 89-90 
& Bull. Soc. Tosc. Ortic. 4 (1879) 267 & in Becc., Malesia 1 (1882) 263 & Bot. Jahrb. Syst. 

25 (1898) 4; K. Schum. & Lauterb., FI. Schutzgeb. Siidsee (1901) 210; Engl, in Engl. 
Pflanzenr. 21 (1V.23B) (1905) 38-39, Fig.l6; Engl. & K. Krause, Nova Guinea 8 (1910) 
247; Merr., Enum. Philippine PI. 1 (1922) 173; Elmer, Leaf!. Philippine Bot. 10(133) 
(1938) 3628; Hay in Johns & Hay, Stud. Guide Monocot. Papua New Guinea 1 (1981) 
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fig.28; Peekel ex Henty, FI. Bismarck Archip. (1984) 66, fig.108; Hay, Aroids of Papua 
New Guinea (1990) fig.33; Hay, Blumea 40 (1995) 402-404. — Sciiidapjsus rimipdiii 
(Schott) C. Presl, Epimel. Bot. (1851) 242. — Type: Adpendix porcdlanica Rumph., Herb. 
Amboin. 5 (1747) t.l82, fig.l. 

Pothos niitiphii Schott var. gignnknis Engl. Bot. Jahrb. Syst. 25 (1898) 4; K. Schum. & 
Lauterb., FI. Schutzgeb. Siidsee (1901) 210; Engl, in Engl., Pflanzenr. 21 (1V.23B) (1905) 
38-39; Engl. & K. Krause, Nova Guinea 8 (1910) 247. — Type: Papua New Guinea, 
Madang Prov., Gogol River, Lauterbach 932 (SING, lecto, selected by Hay (1995)). 

[Pothos insignis auctt. non Engl. Bull. Soc. Tosc. Ortic. 4 (1879) 267: Engl, in K. Schum. 
& Hollrung, FI. Kais. Wilh. Land (1889) 19 & in K. Schum., Notizbl. Konigl. Bot. Gart. 
& Mus. Berl.-Dahlem 2 (1898) 99; Warb., Bot. Jahrb. Syst. 13 (1891) 267.]. 

Verv robust and vigorous, sometimes smothering, moderately ramified 
homeophyllous root-climbing liane reaching into the crowns of canopy trees. Shoot 
si/steni rather poorly differentiated into adherent and flowering branches; stem of 
mature sterile shoot to 2 cm diam., internodes up to 35 cm long, terete in cross-section; 
stem of juvenile shoot to 4 mm diam., terete in cross-section with the leaves slightly 
congested to scattered, the petioles weakly ascending, and the blades pendulous; 
eocaul foraging and climbing, often very long. Leaves rich green, glossy above, stiffly 
chartaceous, drying pale grey-yellowish green; petiole 9-16.5 x 0.3-1.2 cm, stout, 
sheath prominent, reaching to the base of apical geniculum; blade 15-50 x 5-19 cm, 
pendulous, elliptic to ovate-oblong, tip somewhat acuminate to obtuse, ultimately 
with a flexuous filiform mucro, base acute; primary lateral venation diverging at c. 
60-80°, crossed by usually three intramarginal veins on each side of the midrib, these 
arising from near the base of the midrib and running more or less to the leaf tip. 
Inflorescence solitary at the end of leafy, pendulous shoots; peduncle 10-20 x 0.2-0.5 cm, 
about equaling the petiole of the subtending leaf, most of it within the sheath at 
flowering, but extending up to twice original length in fruiting specimens. Spathe 
11-27 X 1-5 cm, somewhat exceeding the spadix, narrowly lanceolate, distally 
somewhat twisted, membranous, green. Spadix conspicuously stipitate; stipe 2-4 x 
0.15-0.25 cm; fertile portion 10-22 x 0.35-0.8 cm, long-cylindrical, brownish green at 
flowering. Floivers c. 2.5 mm diam. with (4)-6 free to fused tepals and (4)-6 stamens. 
Infrnctescence considerably elongated, to 40 cm long, pendulous, often twisted, with 
very many berries; fruit to c. 2.5 x 1.5 cm, ovoid, scarlet when ripe; seeds c. 3 x 6 mm 
ellipsoid. — Fig. 14,15. 

Distribution — Solomon Islands and Vanuatu. In Malesia: Sulawesi, Maluku, New 
Guinea. One of us (A.H.) observed this species in Vanuatu in 1989, but we are not 
aware of any herbarium material. 

Although very widespread and common east of Wallacea, this species is not found in 
Australia. In the Philippines it is replaced by P. doUchophyllns and P. ovatifolhis, and in 
Borneo and further west by P. ovatifolius. 

Habitat — In a wide range of situations, most commonly in lowland rainforest and 
regrowth but also found in upper hill forest and in sago palm swamp, and on 
limestone, sea-level to 1000 m altitude. In New Guinea it is very common in the 
lowlands, especially in disturbed forests, often almost completely covering trees and 
hanging to the ground. 

Notes — Pothos tener is based on figure 2 of Rumphius' plate of Adpendix arborum, a 
depiction of a Moluccan plant. It is evidently a somewhat depauperate form of, but 
otherwise compatible with the plant hitherto more widely known as Pothos nimpdiii, as 
the illustration matches no other known Moluccan Pothos. 
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Fig. 14. Pathos tener. a, fertile shoot in flower and early fruit; b, flowering spadix detail; c, adult 
adherent shoot: a, b, Biirlei/ et nl. 3569; c, Nicolsoii 1566. Scale bar: a, c = 2 cm; b = 3.2 mm. 
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Fig. 15. Pathos tener. a, infructescence; b, fruiting spadix detail; c, leaf: a-b, johns 7676; c, Drnnsfield 
et al. 7562. Scale bar: a, c = 2 cm; b = 5 mm. 
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Evidently very closely related to P. dolklwphylliis and P. ovatifoHus (both Sundaic and 
absent from VVallacea/Sahul), P. tener is readily separable from the former by the long- 
stipitate spadix and from the latter by the more thinly textured oblong leaf blade. 

Other specimens examined: SULAWESI: Minahassa, Kelclonde, Soputan Mts, Alston 15831 (BM); 
Menado, Palu, Bloembergen 4032 (BO); No further information. Brook 16876 (BM); N Sulawesi, c. 220 
km W of Menado, km 50 inland from Pangi on Sg. Ilanga, Burley ct al. 3569 (A); N Sulawesi, 250 
km W of Gorontalo, 7k km inland from Papayuto, tributary of Sg. Papayuto, Burley ct al. 4136 (A, 
BO, K); C Sulawesi, Uonggala, Pangi-Binangga N.R., Puncak Beringin Study Area, Byiiuiu 7500 (A, 
K); Kabon Kopi, Curran 3448 (A, US); Kabupaten Kotamobago, G. Ambang, near Poopo, de Vogel 
2631 (A, BO, L, US); C Sulawesi, Sopu valley,c. 80 km SSE of Palu, de Vogel 5061 (BO, K, L), dc Vogel 
5087 (BO, K, L); Sulawesi Utara, Bolaang Mongondow, Dumoga Bone N.P., Toraut Dam, Toraut 
River, de Vogel & Vermeuleit 6461 (BO, L); de Vogel & Vernieulen 6660 (BO, L, US); Membulu, Elbert 
3787 (BO); Minahassa, Kolonedale, camp 2, Tompantotte, Eynm 3986 (BO); Minahassa, N slope of 
G. Klabat, Forman 240 (K); C Sulawesi, Ds Tonosu, Kec. Pamona Utara. Kab. Poso, Hamzah 6 (BO); 
Liasa, Kjellberg 2274 (BO); Minahassa, Runokelung, Koorders 16151 (BO); Minahassa, Koorders 
16158 (BO); Minahassa, Koorders 16177 (BO); Minahassa, Koorders 16178B (K, P); Minahassa, Lam 
2427 (BO); Kanakelang, Pasir Malago (?), Labo, Lim 3012 (BO); Between Palu and Parigi, 35 km 
from Palu, Meijer 9368 (BO, US); Between Palu and Parigi, 35 km from Palu, Meijer 9410 (US); Area 
of Mt NokUalaki, above Toro, Meijer 9463 (BO); Tompokbalang, Maros, Soenarko 316 (BO, K); 
C Sulawesi, Sopu valley, c. 80 km SSE of Palu, van Balgooy 3051 (BO, K, L); P. Butang (Buton), Mata 
area, Wakunti F.R., Baubau, Widjaja 603 (BO). MALUKU: Halmahera, Backer 1875 (BO), Sula, Sula 
Sanana, Bloembergen 4501 (SINGb Ambon, G. Harul, Boerlage 86 (BO); P. Tenimber, P. Jamdena, near 
resthouse between Kp. Ilgnei and Otimmer, Buwalda 4126 (A, BO, K); Halmahera, G. Sahu, near 
Susupu, de Vogel 3321 (BO, K, L, MO); Elalmahera, Weidamo, Idjan &Mochtur 195 (BO); Halmahera, 
Teluga rano, Idjan & Moclitur 265 (A, BO, K); W Ceram, Kairatu, Gemba, Kuszoata & Soeyadmo 37 
(BO, K); P. Buru, W Buru, Bara, Wae Duna, Base Camp 7, Mogea 5367 (BO, K, L); 'Maluku', 
Purmoansingsiti & Sanusi 30 (BO); Amboin, Paso, Robinson 116 (K, P, US), Robinson 117 (US); 
Halmahera, Wasile, Kg Loleba, Taylor 2164 (US); Ambon, Teysmann s.n. (BO); Buru, Leksula, 
Toxopeus 623 (BO). NEW GUINEA: PAPUA BARAT; Cenderawasih Prov., Wandammen Peninsula, 
Wondivvoi Mts, BW 13309 (L, LAE); Kepala Burung Prov., Sorong, Djanihari 470 (A, BRl, K, L, 
SING); Kepala Burung, Manokwari, Nuni, Sg. Asai, /. Dransjield et al. 7562 (BO, K, MAN); Kepala 
Buning Prov., on road from Manokwari past Pasir Puthi to N coast road, Johns 7676 (BO, K, MAN); 
Kepala Burung, Manokwari Prov., Arfak plains, approaching logging area c. 1 km E of Wariori 
River, Johns 8142 (BO, K, MAN); Biak Is., hill NE of Mokmer airport, Nicolson 1566 (B, K, L, LAE, 
P, US); Fanindi, 1 km W of Manokwari, Nicolson 1572 (B, K, L, LAE, P, US); Kepala Burung, 
Manokwari, Arfak plains, close to road from SP7 to Sg. Wariori, Sands 6270 (BO, K, MAN); 
Mimika Prov., Freeport Concession Area, Rimba Irian Golf Course, outskirts of Kuala Kencena, 
Lltteridge 108 (BO, K, MAN); Mimika Prov., Freeport Concession Area, Utteridge 391 (BO, K, 
MAN). PAPUA NEW GUINEA: Central Prov., Kokoda, Carr 16162 (B, BM, K, L, SING); Central 
Prov., Veiya, Carr 11729 (BM, K, L, LAE, SING); E Sepik, Along small River S of Boys Town (reform 
school operated by S.V.D. missionaries), Croat 52781B (MO); Morobe, Lae B.G., Croat 52848 (MO); 
New Ireland, Lamet, NW Lavongai, 5 km S of Lai Bay, Croft & Lclean LAE 65463 (A, BRl, CANB, 
E, K, L, LAE, US); E Sepik, Aitape, near Sumo on Rhainbrum River, Darbyshire & Hoogland 8077 
(BM, CANB, L, LAE); Bougainville, Buin, 1 mile N of Tonolei harbour. Foreman NCF 45669 (LAE, 
US); Manus, Derimbat, Foreman NCF52349 (LAE, US); Milne Bay Prov., near Kaibola, Frodin ilPNG 
977 (K, L, LAE, UPNG); Bougainville, Kieta, Kajetoski 1607 (P); Bougainville, Buin, Kugi-maru, 
Kajezvski 1813 (P); Milne Bay, Rabaraba, Ma-u River, Kalik NCF56290 (LAE, US); Mussau, Malakata, 
Koie 6" Olsen 1686 (C); Bougainville, Pavairi, Lavarack & Ridsdale NCF 31188 (BRl, K, L, LAE, US); 
Mile Bay, Normanby Island, Eaa'ala, Sewa Bay, Lclean & Streimann NCF 52542 (L, LAE, US); 
Admiralty Islands, Moseley s.n. (K); Central Prov., Brown River FR., 20-25 miles NW of Port 
Moresby, Nicolson 1424 (US); Central Prov., Sogeri Plateau, between Subitana and Javereri, 
headwaters of Kemp Welsh River, Nicolson 1447 (B, K, L, US); New Britain, Kareeba road, 2 miles 
E of Kerevat, Nicolson 1497 (B, K, L, LAE, US); Bougainville, Arawa, McKillup's Arawa Plantation, 
6 mile's W of Kieta, Nicolson 1523 (K, US); New Britain Is., 3 miles NE of Kandrian, Nicolson 1548 
(US); E Sepik Prov., Ambunti, Waskuk Hills, area around Langu and Garuka, ridge towards 
Waskuk Hills, Regalado & Takeuchi 1502 (K); W Sepik Prov, Amanab, Bewani Mts, near Kilifas on 
Yenabu River, not far from Imonda petrol track. Sands 1169 (K); Manus, E Manus, Mundrau, 
depression S of Kari, c. 8.5 km inland from N coast, below Ndrias karst. Sands ct at. 2687 (K); Manus, 




Boyce and Hay, Pathos, Pothoidium and Pedicellarum 


495 


W Manus, 1 km SW of Kabuli, on S coast. Sands et al. 2778 (K, US); Bougainville, vicinity of Aku, 
c. 10 miles W of Buin Station, Schoddc & Craven 4042 (A, CANB, K, L, LAE); Manus, SW Manus, 
Kabuli, Stone 10387 sub. LAE 53687 (A, BRl, K, L, LAE, US); New Britain, Cape Hoskins, Mosa 
Forestry Plantation, Streimann NCF 44401 (K, L, LAE, US); W Sepik, Vanimo, Wutung, Streimann 
NGF 52784 (LAE, US); W Sepik Prov., Vanimo, Ossima, Streimann & Kaiiv NCF 39265 (CANB, K, 
L, LAE, US); Morobe Prov., Herzog Mountains, Gabensus logging track, Takeuchi 7386 (K); 
Bougainville, Siwai, Waterhouse 196C-B (K); Bougainville, Siwai, Waterhouse 432-B (K); 'Kaiser 
Wilhelmsland', Weinland 284 (K). SOLOMON ISLANDS: Small Malaita, N of Tarapaina, Gafui et 
al. BSIP16967 (BSIP, K, L, LAE); Choiseul, Dalepima area, Mbirambira, Gafui et al. BSIP18828 (BSIP, 
L, LAE, SING, US); Kolombangara, 2 mUes NNW of Kuzi, Hunt 2400 (BSIP, K, US); Vella Lavella, 
S Vella Lavella, Oual River area, Kolali et al. BSIP 11187 (BSIP, K, L, LAE, SING); Kolombangara, 
Shoulder Hill area, Mauriasi et al. BSIP 8727 (BSU’ K, L, LAE, SING), Mauriasi el al. BSIP 11396 (BSIP, 
K, L, LAE)1 Northern Treasury Is., Kughala River area, Mauriasi et al. BSIP 14064 (BSIP, K, SING); 
Ranongga, Kolomali area, Mauriasi el al. BSIP 14313 (BSIP, K, L, LAE, SING, US); Ranongga, SE 
Ranongga, dam area, Mauriasi et al. BSIP 14391, (BSIP, K, L, LAE, SING); Ranongga, Palaina, 
Mauriasi et al. BSIP 15666 (BSIP, K, L, LAE, SING); Ranongga, SE Ranongga, Mauriasi et al. BSIP 
15764 (BSIP, K, L, LAE, US); Guadalcanal, Tina/Toni River area, Nakisi & Babala BSIP 8244 (BSIP, 
K, SING); Kolombangara, Poitele F.R., along access trail to Mt Veve, Rej^alado & Sirikolo 730 (K, MO); 
Shortland Is., SW Koang Kopi River, Runikera et al. BSIP 13073 (BSIP, K, L, LAE, SING); Choiseul, 
3 miles inland from Liulu on N coast, Whitmore BSIP 3910 (BSIP, K, LAE, SING). 

13. Pothos dolichophyllus Merr. 

Pathos dolichophyllus Merr., Philipp. ]. Sci.., Bot. 11 (1916) 4. — Pathos runiphii Schott var. 
dolichophyllus (Merr.) Nicolson, Amer. J. Bot. 54 (1967) 496. — Type: Philippines, Luzon, 
Sorsogon Prov., Jul-Aug 1915, Ramos BS 23708 (PNH, presumed destroyed, holo; iso P, US). 

Pothos acuminatisshnus Merr., Philipp. ]. Sci., Bot. 11 (1916) 175 & Enum. Philippine PI. 
1 (1922) 172, syn. nov. — Type: Philippines, Samar, Catubig River at Tagabiran, 10 Feb 
1916, Ramos BS 24125 (PNH, presumed destroyed, holo; iso US). 

Robust and vigorous, moderately ramified homeophyllous root-climbing liane to at 
least 5 m, but frequently greatly exceeding this. Shoot system rather poorly 
differentiated into adherent and flow^ering branches; eocaul and seedling not 
observed. Leaves stiffly thinly-chartaceous, drying pale yellowish green; petiole 8-30 x 
0.4-1 cm, slender to very stout, sheath prominent, extending to base of apical 
geniculum; blade 14-50 x 5.5-19 cm, ± pendulous, elliptic to oblong elliptic, rarely 
linear-elliptic, apex acuminate to obtuse, with a flexuous filiform mucro, base acute to 
rounded; primary lateral venation diverging at c. 60-80°, crossed by usually three 
intramarginal veins on each side of the midrib, these arising from near the base of the 
midrib and running more or less to the leaf tip. Inflorescence solitary or a few together 
at the end of leafy, pendulous shoots; peduncle 1^25 x 0.4-1 cm, about equalling the 
petiole of the subtending leaf, extending by up to double in fruiting specimens. Spathe 
13-27 X 2.5-5 cm, somewhat exceeding the spadix, narrowly lanceolate, distally 
somewhat twisted, membranous, green. Spadix sessile, 10-19 x 0.7-1.5 cm, slender to 
stout cylindrical, yellow at anthesis. Flowers 2-2.5 mm diam. with (4)-6, free tepals and 
(4)-6 stamens. Infructesccnce considerably elongated, to c. 30 cm long, pendulous, with 
many berries; fruit to c. 2.5 x 1.5 cm, ovoid, scarlet when ripe; seeds not observed. 
— Fig. 16. 

Distribution — Malesia: endemic to and widespread in the Philippines. 

Habitat — Primary to secondary dipterocarp forest in valleys, on slopes and ridges, 
110-900 m altitude. 

Notes — Evidently very closely related to P. tencr (which is absent from Sunda) but 
readily separable by the consistently sessile spadix and geographical disjunction. 
Confusion with P. ovatifolius is possible, although the latter has a stipitate spadix. 
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Fig. 16. Pathos dolichophylhis. a, adult adherent shoot; b, inflorescence; c, spadix detail; a, Ramos BS 
23708; b & c, Nicolson 777. Scale bar: a, b, = 2 cm; c = 3.5 mm. 
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Pothos acumimtissimiis is simply a form of P. dolichopin/lhis with narrower leaf blades 
than typical for the species. 

Other specimens examined: PHILIPPINES: Luzon, Cnmnrines Sur, Naga City, Mt Isarog, Barton 
et al. PPl 8141 (US); Luzon, Quezon N.l’., Croat 53005 (MO); Luzon, Tayabas, Curran FB 9656 (US); 
Samar, Mt Purog, EitaPio PNH 15426 (PNH); Luzon, Sorsogon I’rov., Ml Juban, Edailo PNFI 37152 
(PNH); Luzon, Tayabas Prov., Lucban, Elmer 9268a (BM, E, K, MO, US); Luzon, Sorsogon Prov., 
Irosin (Mt Bulusan), Elmer 15854 (A, C, K, MO, P, US); No further information. Loiter 7033 (K); 
Luzon, Laguna, Banahao, Loiter 7052 (K); Luzon, Albay Prov., Mayon volcano, Mendoza PNH 18238 
(PNH); Mindanao, Surigao, Sukailang, Mendoza & Cottvocar PNH 10237 (A); I’alawan, Taytay, 
Merrill BS 9761 (P, US); Mindanao, Davao Prov., Compostela, Maparat Barrio, 70 km NE of Davao, 
Nicolson 699 (PNH, US); Luzon, Sorsogon, Mt Bulusan, S side, near Lake Bulusan, Nicolsott 758 (US); 
Luzon, Sorsogon, Mt Bulusan, pathside around Lake Bulusan, Nicolson 776 (US), Nicolsott 777 (US), 
Nicolson 778 (US); Luzon, Sorsogon, Mt Bulusan, above Lake Bulusan, Nicolsott 782 (US); Samar, 
Loquilocan Barrio, 10 km W of Wright, Nicolson 804 (PNI i, US); Leyte, near lumber camp above 
Putok River, Nicolson 821 (US); Mindanao, Camaguin de Mindanao, Rantos BS 14707 (BM, K, US); 
Luzon, Sagnay, Camarines, Ramos BS 22132 (P, US); Samar, Catubig River, Ramos BS 24144 (US); 
Luzon, Sorsogon Prov., Lake Bulusan, Sinclair & Edaito 9616 (E, K, PNH, SING, US); Mindanao, 
Butuan, Weber 1044 (A, US); Leyte, Wenzel 22 (BM, MO, US); Mindanao, Lanao Prov., vicinity of 
Olangu, near Momungan, Zxvickey 835 (A). 

14. Pothos ovatifolius Engl. 

Pothos ovatifolius Engl, in Engl., Pfianzenr. 21 (IV.23B) (1905) 40; Elmer, Leafl. Philippine 
Bot., 10(133) (1938) 3628; Merr., Enum. Philippine PL, 1 (1922) 173. — Type: 
Philippines, Luzon, Albay, Mar 1886, Vidal 3969 (K, holo). 

Pothos ttierrillii K. Krause, Bot. Jahrb. Syst. 45 (1911) 657, sytt. nov. — Type: Philippines, 
Siquijor, Sep 1910, Merrill BS 7ZH (B, holo). 

Pothos ovatifolius Engl. var. sintalitreusis Alderw., Bull. Jard. Bot. Buitenzorg Ill, 4 (1922) 
337, si/H. nov. — Type: Indonesia, Sumatera, Aceh, P. Simeulue (Simalur), Tapoe, 
Defajan, 12 Feb 1920, Achinad 1683 (BO, holo; iso BO). 

Very robust, vigorous, moderately ramified semi-heterophyllous root-climbing liane 
to 30 m. Shool si/steiii weakly or not differentiated into non-flowering and flowering 
branches; eocaul foraging and climbing, often very long with occasional stretches of a 
few shingling leaves; seedling shingling. Leaves mid-green, semi-glossy above, stiffly 
chartaceous to coriaceous, drying pale grey-yellowish green; petiole (l-)5-16 x 0.5-1.3 cm, 
rather stout, sheath prominent, extending to just over the base of the apical geniculum, 
lower portion clasping stem; blade (3-)8.5-27 x (2.5-)7-27 cm, spreading, oblong ovate 
to very broadly ovate, oblique, sometimes profoundly so, apex acuminate to obtuse, 
ultimately with a stout tubular mucro, base broadly rounded to narrowly cordate; 
primary lateral venation diverging at c. 60-80°, crossed by usually three intramarginal 
veins on each side of the midrib, these arising from near the base of the midrib and 
running more or less to the leaf tip. Itiflorescettce solitary at the end of leafy, pendulous 
shoots; peduncle 9-15 cm, about equalling the petiole of the subtending leaf, most of 
it within the sheath at flowering. Spafhe 14-23 x 3-5 cm, somewhat exceeding the 
spadix, narrowly lanceolate to narrowly elliptic, distally somewhat twisted, 
membranous, green. Spadix conspicuously stipitate; stipe c. 2-4 x 0.15-0.2 cm; fertile 
portion 9-20 x 0.7-1.4 cm, long-cylindrical, brownish yellow-green or purple. Flowers 
c. 2.5 mm diam.; with 6 free tepals and 6 stamens. Infructcscence elongated, to c. 17 cm 
long, pendulous, with many berries; fruit 1.4-2.5 x 1-1.5 cm, ovoid, to scarlet when 
ripe; seeds c. 3.5 x 5 mm, ellipsoid, pale greenish brown. — Fig. 17. 

Distribution — Malesia: Sumatera (P. Simeulue), Malay Peninsula (P. Tioman), Borneo 
(Sarawak, Sabah), Philippines (widespread). 
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Habitat — Primary to degraded secondary lowland to lower montane forest, 70-1400 m 
altitude. 

Notes — Closely related to P. tener but readily separable by the much more coriaceous 
ovate, cordate-based leaf blade. Confusion with P. dolicliophi/lhis is possible, although 
the latter has a sessile spadix and oblong leaf blade. Pathos dolichophi/lltis and 
P. ovatifolius occur sympatrically at Lake Bulusan, and probably elsewhere, in the 
Philippines. This species is not common in north Borneo, occurring as small scattered 
populations in wet River valleys in Sabah. 

Pathos incrrillii and P. ovatifolius var. simalurensis are uncontroversially synonymous 
with P. ovatifolius. 

Other specimens examined: SUMATERA: Benkulu, P. Enggano, UHjetmrms 4457 (A, K, P), 
Liitjcharms 4759 (BO, K, P), Liiljeharms 4760 (A, BO, K, P). PENINSULAR MALAYSIA: Pahang, 
P. Tioman, Jawa Bay, Biirkilt s.n. (SING); Pahang, P. Tioman, Bk. Bl. Bcrendam Nur SING 21753 (K, 
SING). BORNEO: SARAWAK: Ben Kaian, Brooks s.n. (SING). SABAH: Tambunan Distr., road to 
Kg Tondulu, Kg Tondulu valley, Boyce 1422 (K, SAN, SP); Tambunan Distr., Kg Kangeran road, Bt. 
Lapan, 1.5 hours by car from Kg Kangeran, Boyce 1423 (K, SAN, SP). PHILIPPINES: Luzon, 
Camarines Sur, Covangcognon, Pili, Mt Isarog, Convocar PNH 2892 (A); Luzon, Quezon N.P., Croat 
52982 (MO); Luzon, Sorsogon, Curran FB 12247 (US); Luzon, Camarines Norte, Mt Cadig, Edano 
PNH 40154 (BM, K); Luzon, Sorsogon, Mt Juban, Edailo PNH 37200 (BM, K, PNH); Luzon, Tayabas, 
Lucban, Etmer 9243 (E, K, MO, US); Negros, Negros Oriental, Dumaguete (Cuernos Mts), Elmer 
9618 (BM, BO, E, K, MO, US); Mindanao, Agusan, Cabadbaran (Mt Urdaneta), Elmer 14014 (A, E, 
BO, MO, US); Luzon, Sorsogon, Irosin (Mt Bulusan), Elmer 15204 (A, BM, BO, C, K, MO, P, US); 
Mindanao, Davao, Hijo, Odell Plantation, Cachalian PNH 33692 (L, PNH); Mindanao, So. Cotabato, 
Koronadal, Taplan/Lamsoal, Miasong, Tupi, Caerlan et at. PPI 5443 (US); Mindanao, Tungao, San 
Mateo, Butuan Ojot River, km 22, Mendoza PNH 42452 (PNH, US); Luzon, Sorsogon, Mt Bulusan, 
SE side, along path around Lake Bulusan, Nicolson 762 (B, K, US); Samar, Loquilocan Barrio, 
Nicolson 806 (PNH, US); Leyte, near lumber camp above Putok Barrio, c. 22 km SW of Tacloban, 
Nicolson 819 (K, US); Palawan, Balabac, Dalavvan Bay, 0lsen 540 (C); Palawan, Penigisan, 0lsen 359 
(C); Luzon, Tayabas, Mt Pular, Ramos BS 19367 (US); Samar, Catubig River, Ramos BS 24543 (US); 
Luzon, Tayabas, Mt Binuang, Ramos & Edailo BS 28549 (BO, P, US); Leyte, Cabalian, Ramos BS 41549 
(BO, P, SING, US); Bohol, Ramos BS 42820 (BO, K, P); Catanduanes, Sorsogon Prov., Mt Juban, Ramos 
& Edailo PNH 75424 (SING); Palawan, Taytay, Lake Manguao (Danay), valley stream leading into 
NNW bay of lake, Ridsdale SMHI 362 (BO); Basilan, Larnitan, Basilan City, Bureau of Animal 
Husbandry Breeding Station, E side of Banis Maisony, Santos 4154 (US); Luzon, Quezon N.P., 25 km 
E of Lucena, Soejarfo et at. 7823 (A, MO); Luzon, Sorsogon, Mt Bulusan, along road to Bulusan Lake, 
vicinity of crossing, Sidit PNH 2623 (PNH); Mindanao, Lanao, vicinity of Dansalan-Ramain road, 
Zwickey 171 (A); Mindanao, Lanao, vicinity of Olangu, near Momungan, Ziokkey 714 (A). 

15. Pothos leptostachyus Schott 

Pathos leptostachyus Schott, Prodr. Syst. Aroid. (1860) 571; Engl, in A. & C. DC, Monogr. 
Phan. 2 (1879) 91 & in Engl., Pflanzenr. 21 (IV.23B) (1905) 41; Ridl., J. Straits Branch Roy. 
Asiat. Soc. 44 (1905) 187. — Type: Indonesia, S Kalimantan, Bangarmassin, Motley T197 
(K, holo). 

Pothos lorispathus Ridl., J. Straits Branch Roy. Asiat. Soc. 86 (1922) 310 {'lorispatha'); 
Ridl., FI. Malay Penins. 5 (1925) 130; Boyce, Blumea 45 (2000) 195-198, fig.l3a,13b, 
syn. nov. — Type: Malaysia, Selangor, Batu Caves, Ridley s.u. (SING, holo; iso K). 

Slender to rather robust, (heterophyllous?), root-climbing liane to 8 m. Stem?; eocaul & 
seedling not observed. Leaves mid-green adaxially, slightly paler abaxially, stiffly but 
thinly chartaceous, drying dull greenish; petiole 3-7 cm long, slender, sheath 
somewhat prominent, extending to just below geniculum, bnsally clasping, apically 
briefly auriculate to slightly ligulate; blade 10-34 x 2.5-10 cm, oblong-elliptic, often 
falcate, unequal, occasionally quite strongly so, base rounded, apex acute to 
acuminate, very briefly apiculate; intramarginal veins 2 per side, the lowermost 
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Fig. 17. Pothos ovatifolhis. a, flowering shoot; b, spadix detail; c, spathe venation detail; d, adult 
adherent sterile shoot; e, detail of mid-vein; f, venation detail; g, mature infructescence detail: 
a-c, Nicolson 762', d-f, Elmer 9618; g, Edm'io PNH 37200. Scale bar: c, f, g, = 2 cm; a, d = 4.5 cm; 
e = 7 mm; b = 5 mm. 
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arising from the base, the next arising from the lowest part of the midrib, outer 
intramarginal vein remaining very close and parallel to margin, inner vein c. 1 cm 
distant, both reaching the leaf tip; flowering shoot abbreviated, usually leafless but 
with 1-several well-developed cataphylls, very occasionally with one or more fully 
developed but reduced leaves, arising from below the leaf axils of fertile shoots. 
Inflorescence solitary from tips of leafy shoots, rarely terminal on (foliage-)leafless 
reiterative shoots arising in leaf axils or from leafless stems and then often with 
inflorescences at different stages of maturity; peduncle 2.7-5 x 0.2-0.3 cm, moderately 
stout, erect or curving and ultimately ascending and the inflorescence held erect, dull 
green. Spafhe 2.5-10 x 0.5-1.5 cm, lorate, spreading, base auriculate, auricle margins 
inrolled, barely decurrent on the peduncle, apex obtuse, acuminate, mid-green. Spiulix 
stipitate; stipe 0.8-1.5 x c. 0.2 cm, slender, terete, lime green; fertile portion 5-6.5 x 

O. 3-0.4 cm, cylindrical to tapering slender-cylindrical, straight to slightly curved, base 
unequal, slightly cochleate, creamy-yellow. Fhnoers c. 1.5 mm diam.; tepals 6, free; 
stamens 6. Infnictescence with numerous berries; fruit 10-15 x 5-8 mm, obclavate to 
ellipsoid, ripening deep scarlet. Seeds c. 4-6 x 2-4 mm, ellipsoid. — Fig. 18,19. 

Distribution — Thailand (Yala). In Malesia: Sumatera (Aceh), Peninsular Malaysia 
(Pahang), Borneo (widespread). 

Habitat — Damp to rather dry evergreen hill forest on limestone, 50-300 m altitude. 

Note — Although sterile specimens are very difficult to identify, fertile specimens are 
instantly recognizable by the form and size of the inflorescences. Pathos leptostncln/ns is 
superficially similar to P. Inncifoliiis but readily distinguishable by the lorate spathe, 
stipitate spadix and slender (not thickened) peduncle. It is also confusable with 

P. wallicliii (also with long, slender peduncle and lorate spathe), but is distinguished 
by the erect, stouter inflorescences. 

Other specimens examined: SUMATERA: Aceh, Lnu Simerah and Lau Penangganjan, near 
Kutatjane, Alston 14510 (K, L); Aceh, G. Leuser N.R., Ketambe, valley of Lau Alas, near tributary 
of Lau Ketambe, c. 35 km NW of Kutatjane, de Wilde&de Wilde-Dmjfjes 12315 (K, L). PENINSULAR 
MALAYSIA: Pahang, Kuantan, Pancing, Bk. Cheras, Zaiinindin 1295 (UKMB). BORNEO: 
SAILAWAK: Isl Div'., Matang, Ridley s.n. (K); 1st Div., Matang Reservoir. Ridley s.n. (K). SABAH: 
Sandakan, Gomantong Caves, Kokinea & Holla 572 (K, KYO); Keningau, Ulu Sg. Karamatoi, 
Krispintts SAN 121908 (SAN); Tawau Hills Park, Bombalai Hill, Mndani & Siyin SAN 111552 
(K, SAN); Tawau, Tawau Hills Park, Bombalai Hill, Madaiii & Sigin SAN 111552 (K, SAN); lenoin, 
Hutan Simpan Mendalom, Mnnlor SAN 136116 (SAN); Sandakan, Gomanlong F.R., Dulong Lambu 
limestone massif, Gomanlong limestone hill, S.P. Lini el nl. 576 (NSW, SAN); Bk. Garam, Sg. PSN, 
Block 13, S.P. Soon SAN 131673 (K, SAN). KALIMANTAN: CE Kalimantan, W Koetai no.9 near 
G. Antjaloeng, Enderl 2058 (A, BO, K); CE Kalimantan, W Koetai, Endert 2362 (BO). 

16. Polhos barberianus Schott 

Polhos barberianus Schott, Aroideae (1856-1857) 24, t.53 & Prodr. Syst. Aroid. (1860) 573; 
Engl, in A. & C. DC, Monogr. Phan. 2 (1879) 90; Hook.f., PI. Brit. Ind. 6 (1893) 553; Engl, 
in Engl., Pflanzenr. 21 (1V.23B) (1905) 40; Ridl., J. Straits Branch Roy. Asiat. Soc. 44 
(1905) 187 & Mat. FI. Malay Penins. 3 (1907) 49-50; Merr., J. Straits Branch Roy. Asiat. 
Soc., special ed., (1921) (1921) 86; Ridl., PI. Malay Penins. 5 (1925) 129. — Type: 
Malaysia, Sabah, P. Labuan, Barber 231 (K, holo). 

Slender, heterophyllous, root-climbing liane to 7 m. Shoot system only weakly 
differentiated into flowering and non-flowering branches; eocaul thread-like, with 
.scattered minute bracts, then abruptly becoming shingling; seedling shingle-leaved, 
then abruptly producing adult leaves. Leai>es mid- to deep green adaxially, slightly 
paler abaxially, stiffly chartaceous, drying greyish green with the midrib pale yellow 
and prominently raised abaxially; petiole .3-8 x 0.3-0.35 cm, slender, sheath extending 
to base of geniculum, clasping basally, prominent; blade 6-19 x 1.5-7 cm, ovate to 
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Fig. 18. Pothos leptostachyus. a, mature sterile shoot; b, fertile shoot; c, inflorescence; d, spadix detail, 
a-d, Boi/ce 1218. Scale bars: a = 4 cm; b = 8 cm; c = 1.5 cm; d = 2.5 mm. 
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Fig. 19. Pothos leptostadnjus. a, fertile shoot; b, mature sterile shoot; c, petiole detail; d, venation 
detail with midrib and intramarginal veins; e, venation detail: a-e, Boyce 1218. Scale bar: a = 8 cm; 
b = 8 cm; c = 3 cm; d = 3 cm; e = 5 mm. 
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elliptic or lanceolate, base acute to obtuse, apex attenuate-mucronate, acute or 
attenuate, minutely apiculate, often falcate; primary lateral veins arising at almost 90°, 
intramarginal veins 2 per side, the outer intramarginal vein remaining very close and 
parallel to margin. Inflorescence solitary, usually subtended by cataphylls on condensed 
short shoots arising from below the axils of distal leaves, occasionally from such 
shoots arising (persisting?) on leafless older stems, rarely terminal on leafy shoots, 
held inverted beneath the shoot by reflexing of the peduncle; peduncle 2-^ x 0.2-0.3 cm, 
very stout, rcflexed 90-180° at the base, green to dark purple-green. Spathe 2.5-4 x 
0.25-0.3 cm, lorate to lorate-lanceolate, strongly reflexed and appressed to peduncle, 
base minutely cochleate on the peduncle, apex acute, apiculate, green to dull purple- 
green, stiffly leathery. Spadix sessile, 2-7 x 0.3-0.4 cm, cylindrical to tapering- 
cylindrical, deep purple-brown. Flowers c. 1.3 mm diam., with 6 free tepals and 6 
stamens. Infriictescence with numerous berries; fruits 7-15 x 4-8 mm, ellipsoid, 
ripening red; seeds not observed. — Fig. 20, 21. 

Distribution — Malesia: Sumatera, Peninsular Malaysia and Borneo. Common. 

_In a wide range of habitats from primary and disturbed lowland forest on 

clays to ridgetop kerangas, 10-1800 m altitude. 

fvjntgg _ Pathos barberianus is a ubiquitous element of the forests of Peninsular 

Malaysia and Borneo. In its typical guise (inflorescence pendent by the sharply 
reflexed peduncle, spathe strongly reflexed and spadix only just exceeding the greatly 
enlarged peduncle) it is unmistakable. However, some collections from Sabah are 
notable for their robustness and for the spadix greatly exceeding the peduncle in 
length; they approach P. longivaginatns. 

Other specimens examined: SUMATERA: Riau Prov., Siak, Kelaulan River, Ridley 9014 (K, SING). 
PENINSULAR MALAYSIA: Selangor Bk. Lagong F.R., KEP 78970 (K, KEP); Perak, Maxwell's Hill, 
Curtis s.n. (SING); Perak, Larut, Kunstlcr ('Dr King's Collector') 3175 (K, P, US); Perak, Maxwell's Hill, 
Ridleii s.n. (SING); Perak, Larut, Ridley 11285 (SING); Perak, Tupai, Wray 2338 (SING); Perak, Briah 
Larial, Wray 4212 (BM, SING); Perak, Maxwell's Hill, Wray 4235 (BM, SING). BORNEO: 
SARAWAK: 7th Div., Belaga, Ulu Sebako, Ashton 518212 (SAR, K); 1st Div., Semengoh F.R., Brimig 
4805 (SAR); 4th Div., Lambir hills, BurtI & Woods 2475 (E, SAR); 7th Div., Balingain, Rumah 
TememcKong Begrih, Bawan, Chai S 19456 (K, SAR); 5th Div., Limbang, Tg. Long Amok, Sg. 
Ensungei Ulu Medamit, George et at. S42867 (K, KEP, L, SAR, SAN, US); 1st Div, Kuching, 
Haviland 625 (K); 1st Div, Kuching, Haviland 938 (SING); 1st Div, Kuching, Heivitt A1 (SING); 
1st Div Tried u, Bk. Simurus, Mohtar et al. 5 49292 (K, SAR, US); 4th Div, Bintulu, foot of Lambir 
Hills N P 20th miles Miri - Bintulu, Paie & Yeo 5 38478 (K, KEP, L, SAN, SAR, US); 1st Div, Matang 
ridge Stk'cns et al. 263 (A, SAR); 1st Div, G. Buri, P.C. YU 543927 (K, L, SAR, US). BRUNEI 
DARUSSALAM: Belait, Ulu Ingei, Bk. Bt. Patam, Boyce 304 (BRUN, K); Boyce 316 (BRUN, K); 
Temburong Amo, Bk. Belalong, /. Dransfield et al. 7176 (BRUN, K); Temburong, Amo, Bk. Belalong, 
L.P.382, valley E of campsite, /. Dransfield et al. 7405 (BRUN, K). SABAH: Kudat, Boden-Kloss 5FN 
19293 (SING, UCL); Tenom, Ulu Senagong, above Sg. Senagong, Boyce 1435 (K, SAN, SP); Tenom, 
Keningau road Kg. Matailangm 4.5 km before Tenom, Boyce 1437 (K, SAN, SP); Tambunan, 
G Trusmadi Fidilis 5AN 125457 (E, K, SAN); Sandakan, Bidu, 2 miles above Kiabau, Meijer 5AN 
43823 (SAN)’ Sandakan, Kebun Gina, Meijer 5AN124380 (K, L, SAN, SAR); Lamag, Kinabatangan, 
Karamuak Sa Kerang, Mnroh 5AN 70601 (SAN); Belarun, Telupid, Bk. Tangkunan, TV. Station 
road Rahim et al. 5AN 93283 (K, L, SAN, SAR); Kota Belud, Mt Templer F.R., S of Sg. Talupit, 5hea 
& Miniuiu 5AN 76257 (K, L, SAN). KALIMANTAN: C Kalimantan, Sampit River, Permantang, 
S of Kuala Kwajan, Ashton 13384 (BM); W Kalimantan, Serawai, 8 km NE of Desa Jelundung, Bt. 
Lintang, 1 km SE of camp, environs of S. Serawai, Church et al. 1685 (A, BO, K); C Kalimantan, 
Upper Katingan (Mendawi) River area, c. 50-100 km WNW of Tumbang Samba, Mogea 4442 (BO). 

17. Pothos longivaginatus Alderw. 

Pothos longivaginatus Alderw., Bull. Jard. Bot. Buitenzorg, III, 1 (1920) 380. — Type; 
Indonesia' Kalimantan, Sg. Ikang, 1896, jaheri sub Nieuwenhuis 1159 (BO, holo). 
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Fig. 20. Pathos bnrbenantis. a, fertile shoot; b, spadix detail; c, adult adherent shoot; d, fertile shoot 
with infructescence: a-c, Paie & Yea S 38478; d, P.C. YU 543927. Scale bar: a, c, d, = 2 cm; b = 2.7 mm. 
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Fig. 21. Potlios Imrberianus. a, fertile shoot; b, spadix detail; c, fertile shoot with young infructescence; 
d, fertile shoot with mature infructescence: a-c, Barber 231} d, Kiinstler ('Dr King's Collector') 3175. 
Scale bar: a, c, d, = 2 cm; b = 2.2 mm. 
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Pathos kimbaluensis Furtado, Card. Bull. Straits Settlem. 8 (1935) 149, sytt. nov. — Type: 
Malaysia, Sabah, Tenompok, 26 Mar 1932, Furtado sub. Clemens & Clemens 29155 (SING, 
holo; iso A, BM, BO, K). 

Robust, heterophyllous, root-climbing liane to 7 m. Shoot system only weakly differentiated 
into flowering and non-flowering branches; eocaul not seen; seedling shingle-leaved, 
abruptly producing adult leaves. Leaves deep green adaxially, paler abaxially, stiffly 
chartaceous, drying greyish to brownish green; petiole 6-18.5 x 0.3-0.5 cm, stout, 
sheath prominent, extending to base of geniculum, margins later scarious, clasping 
basally; blade 11-28 x 4-10 cm, ovate to elliptic or lanceolate, base acute to obtuse, 
apex attenuate-mucronate, acute or attenuate, minutely apiculate, often falcate; 
primary lateral veins arising at 70-80°, intramarginal veins 2 per side, the outer 
intramarginal vein remaining very close and parallel to margin. Inflorescence solitary, 
occasionally paired, usually subtended by cataphylls on condensed short shoots 
arising from below the axils of distal leaves, occasionally from such shoots arising 
(persisting?) on leafless older stems, rarely terminal on leafy shoots, held inverted 
beneath the shoot by reflexing of the peduncle; peduncle (3.5-)12-16 x 0.3-0.35 cm, 
very stout, reflexed 90-180° at the base, green to dark purple-green. Spathe (3-)6-9 x 
(0.3-)0.4-1.5 cm, lorate, strongly rcflexed and appressed to peduncle, base minutely 
cochleate on the peduncle, apex acute, apiculate, green to dull purple-green, stiffly 
leathery. Spadix sessile, (2.5-)6-7 x 0.3-0.5 an, cylindrical to tapering-cylindrical, deep 
purple-brown. Floivers c. 1.3 mm diam., with 6 free tepals and 6 stamens. Infi'uctescence 
with numerous berries; fruits 10-15 x 4-7 mm, conical-ellipsoid, ripening red; seeds not 
observed. — Fig. 22. 

Distribution — Malesia: endemic to Borneo. 

Habitat — Mixed dipterocarp forest on slopes, ridges and streambanks on clay, 
sandstone and shale, 23-1525 m altitude. 

Notes — Very close to P. barberianus, differing primarily in the overall greater 
dimensions and the typically much longer peduncle. 

The type of P. longivaginatus is an excellent match for that of P. kinabaluensis and 
treated here as synonymous. Almost all specimens hitherto annotated in herbaria as 
P. hosei are either P. longivaginatus or P. brevistylus (q.v.). 

Other specimens examined: BORNEO: SARAWAK: 'Native collector’ 333 (BO, K, 
P, US). BRUNEI DARUSSALAM: Tembiirong, Sg. Tcmburong at Kuala Belalong, ridge W uf River, 
Boyce 440 (AAU, BRUN, K); Temburong, Selapon, hill E of village, /. Dransficld 6934 (BRUN, K); 
Temburong, Selapon, Bt. Apoi, Bk. Tempedak, E of village, /. Drnnsfield ct al. 7465 (BRUN, K); 
Temburong, Batu Apol F.R., ridge W of Kuala Belalong Field Studies Center; Poulsen 147 (AAU, 
BRUN, K). SABAH; Ranau, Crocker range, Bk. Lugas, Kg. Himbaan, 8.5 km SE of Tenompok, 
Beaman 8463 (K); Tenompok, Clemens & Clemens 28514 (BM, K, SING); Penibukan, Gurulau spur, 
Clemens & Clemens 50710 (BM, SING); Tawau, Elmer 21822 (A, BM, BO, C, K, MO, P, SING, UCL). 

18. Pothos lancifolius Hook.f. 

Pathos lancifolius Hook.f., FI. Brit. Ind. 6 (1893) 554; Engl, in Engl., Pflanzenr. 21 (IV.23B) 
(1905) 40; RidL, Mat. FI. Malay Penins. 3 (1907) 51 & FI. Malay Penins. 5 (1925) 130-131; 
Boyce, Blumea 45 (2000) 193-195, fig.l2. — Type; Malaysia, Perak (probably Bk. Larut), 
Scortechini 576b (K, holo; iso BM, CAL, E, SING). 

Pothos penicilliger Gagnep., Notul. Syst. 9 (1941) 135. — Type: Vietnam, Col des 
Nuages, near Tourane (Danang), Poilane 8089 (P, holo; iso GH, SAI). 

Slender to somewhat robust, heterophyllous, root-climbing liane to 8 m. Shoot system 
well differentiated into adherent non-flowering and flowering free lateral branches; 
eocaul not observed; seedling shingle-leaved, often producing long, adherent strongly 
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Fig. 22. Pothos longivagiimtus. a, b fertile shoots; c, spadix detail; d, adult adherent shoot; e, leaf 
a-c, Clemens & Clemens 29155; d, Brooke 10699; e, ‘Native collector’ 333. Scale bar: a, b, d, e, = 2 cm 
c = 2.7 mm. 
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flattened feeding roots with a prominently warty-spiny epidermis. Leaves mid-green 
adaxially, slightly paler abaxially, stiffly chartaceous, drying dull greenish brown, 
midrib paler, prominently raised; petiole 4-14 x 0.15-0.2 cm, slender, sheath rather 
prominent, extending to just below geniculum, basally clasping, apically briefly 
ligulate; blade 10-25 x 2.5-10 cm, ovate to elliptic or narrowly lanceolate, base 
rounded, apex acute to long-attenuate, minutely apiculate; primary lateral veins 
arising at c. 60°, intramarginal veins 2 per side, the lowermost arising from the base, 
the next arising from the lower part of the midrib, outer intramarginal vein remaining 
very close and parallel to margin, inner vein c. 5 mm distant, both reaching the leaf tip. 
Inflorescence solitary, occasionally paired on a foliage-leafless shoot arising below a 
foliage leaf, less often terminal on a leafy shoot; peduncle 1.5-5 x 0.15-0.3 cm, stout, 
sharply bent, dull greenish yellow. Spatlie 2.5-10 x 1-4 cm, lanceolate, slightly 
cucullate, base barely decurrcnt on the peduncle, apex acuminate, green to purplish- 
green, slightly softly-leathery. Spadix sessile, 1.5-5 x 0.3-0.9 cm, cylindrical, dark 
yellow to yellow-green. Flozvers c. 1.5 mm diam., with 6 free tepals and 6 stamens. 
Infructescence with numerous berries, mostly born towards the bottom of the spadix; 
fruit 10-15 X 10-11 mm, ellipsoid to bottle-shaped, ripening deep scarlet, with 
prominent basal leathery and chartaceous tepal remains and a large stigmatic 
remnant; seeds c. 4-6 x 2-3 mm diam., ellipsoid. — Fig. 23. 

Distribution —Vietnam. In Malesin: Peninsular Malaysia. 

Habitat — Degraded dry to damp seasonal evergreen upper hill to lower montane 
forest on clay soils over granite, 900-1300 m altitude. 

Notes — With the enlarged and sharply bent peduncle, P. Inncifolius most resembles 
P. barberianiis, from which it maybe distinguished by the chartaceous spathe enclosing 
the spadix and persisting, though degrading, through to fruiting (vs. spathe 
coriaceous, reflexing, falling during fruit maturation in P. barberianiis). 

In the peduncle characters P. lancifolins is also morphologically similar to P. kingii 
although it may be distinguished from P. kingii by the lanceolate, not cucullate, spathe 
and the bottle-shaped fruits with large, broad, stigmatic remains. 

Confusion is also possible with P. leptoslachyus, from which P. lancifolins may be separated 
by the deflexed inflorescence, lanceolate (versus lorate) spathe and sessile spadix. 

Other specimens examined: PENINSULAR MALAYSIA: Pahang, Fraser's Hill, Henderson FMS 
IU62 (UCL); Fraser's Hill, Bishop's Path, Kiew 3353 (UPM); Fraser's Hill, Sungei Yeh, Nnr SFN 
11145 (BO, K, SING); Cameron Highland, Nnr SFN 32918 (A, K, KEP, MO, SING, UCL, US). 

19. Pothos philippinensis Engl. 

Potlios philippinensis Engl, in Engl., Pflanzenr., 21(1V.23B) (1905) 315; Merr., Enum. 
Philippine PL, 1 (1922) 173. — Type: Philippines, Luzon, Bataan, Lamao River, Mar 
1904, Barnes FB 369 (B, lecto selected here; isolecto US). Engler cited two conspecific 
syntypes. The second is Philippines, Luzon, Bataan, Lamao River, Mt Mariveles, May 
1904, Whitford 341 (K, US). The specimen chosen as lectotype is a fertile one annotated 
with this name by Engler. 

[Pothos peninsnlaris Elmer, Leafl. Philippine Bot. 10 (1938) 3628 [non Alderw. (1920)], 
nom. inval. descr. angl. — Based on: Philippines, Luzon, Sorsogon Prov., Irosin (Mt 
Bulusan), Aug 1916, Elmer 17050 (sheets seen at A, MO)]. 

Somewhat robust, (heterophyllous?), root-climbing liane to 12 m. Shoot si/steni well 
differentiated into adherent non-flowering and flowering free lateral branches; eocaul 
and seedling not observed. Leaves stiffly chartaceous, drying dull greenish brown, 
midrib slightly paler; petiole 3-10.5 cm long, slender, sheath rather prominent, 
extending to just below geniculum, basally clasping, apically briefly ligulate; blade 
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Fig. 23. Pathos laitcifolius. a, older leafless sterile mature shoot; b, fertile shoot; c, leaf: minus petiole; 
d, leaf: minus petiole; e, venation detail; f, inflorescence; g, spadix detail; h, fertile shoot; bearing 
infructescence; i, mature berry: a & c, Poilane 8089; b, f & g, Vu Xuan Phuong f 190; d & e, h & i, Soviet- 
Vietnam Expedition 4120. Scale bar: a, = 40 mm; b, = 40 mm; c, = 40 mm; d, = 60 mm; e, = 3 mm; 
f, = 5 mm; g, = 1 mm; h, = 60 mm; i, = 5 mm. 
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Fig. 24. Pathos philippinensis. a, b, fertile shoots in flower; c, spadix detail; d, fertile shoot with 
mature infructescence: a, Williams 486; b-c. Poxworthy BS 1640; d, Leonardo Co 3548. Scale bar: a, b, 
d = 2 cm; c = 2.2 mm. 
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6-26 X 2-9 cm, ovate to oblong elliptic or narrowly lanceolate, base rounded, rarely 
minutely truncate or cordate, apex acute to long-attenuate, falcate, apiculate; primary 
lateral v'eins arising at c. 45°, intramarginal veins 2 per side, the lowermost arising 
from the base, outer intramarginal vein remaining very close and parallel to margin. 
Inflorescence solitary, terminal on a leafy shoot; peduncle (4.5-)8-'12 x c. 0.2 cm, stout, 
nodding to deflexed. Spathe 5-10 x 1.5-2.5 cm, triangular, subcucullate, base clasping 
peduncle, apex long-acuminate, softly leathery. Spadix sessile but basally decurrent on 
spathe, 3-7 x 0.3-0.4 cm, cylindrical. Floiuers c. 1.3 mm diam., with 6 free tepals and 6 
stamens. Infnictcscence with numerous berries, mostly born towards the bottom of the 
spadix; fruit 10-15 x 10-11 mm, ellipsoid- to bottle-shaped, ripening deep scarlet, with 
prominent basal chartaceous tepal remains and a large stigmatic remnant; seeds not 
obserx'ed. — Fig. 24. 

Distribution — Maksia: endemic to and widespread in the Philippines. 

Habitat — Lowland to hill, primary to secondary rainforest, 20-650 m altitude. 

Note — Very close to P. lancifolius, but distinguishable by the larger inflorescences, 
longer peduncle, wider, subcucullate triangular spathe and generally much more 
robust habit. It is not known if P. philippinensis has a shingling stage. 

Other specimens examined: PHILIPPINES: Palawan, Puerto Princcssa (Mt Pulgar) Elmer 13039 
(E); Luzon, Apayao Faux BS 28190 (BM, K, P, US) Luzon, Bataan, Lamas F.R., Foxu’orthy BS 1640 
(A, BO, K, US); Luzon, Isabella Prov., Divilacan, Barangay Bicobian, lower slopes of Tan-awan 
ridge, c. 15 km NW of Palanan Point, Leonardo Co3548 (A, K, L, PNH, US); Luzon, Manila, Loher 
2457 (K); Sibuyan, Visayas, Mt Giling-giting, Madnlid 6913 (A, PNH); Palawan, Penigisan, 01sm 
274 (C); Luzon, Nueva Ecija Prov., Mt Umigan, Ramos & EdaPio BS 26414 (US); Luzon, Bulacan Prov., 
Angat, Ramos & Edailo BS 34031 (SING); Luzon, Palanan, Dimapnat, Ridsdale cl al. ISU 556 (K, L); 
Luzon, Bataan, Lamao River, Mt Mariveles, Williams 486 (A, K, US). 

20. Pothos englerianus Alderw. 

Pathos englerianus Alderw., Bull. Jard. Bot. Buitenzorg, Ill, 1 (1920) 381. — [Pathos 
siimatranus Engl. Bot. Jahrb. Syst. 25 (1898) 5 & in Engl., Pflanzenr. 21 (1V.23B) (1905) 
40, nom. illeg., non Miq. (1861)]. — Type: Indonesia, Sumatera, 1880, Forbes 2361 (BM, 
lecto selected here). Engler cites two syntypes. The other [Sumatera, Hillebrand s.n. (B)] 
is sterile and unsuitable as a lectotype. 

[Pothos engleri Furtado, nom. ined. in sched. BM] 

Slender root-climbing liane. Shoot sijstcni well differentiated into adherent non¬ 
flowering and flowering free lateral branches; eocaul and seedling not observed. 
Leaves chartaceous, drying dull greenish brown; petiole 1.5-2 x 0.1-0.3 cm, relatively 
stout, sheath rather prominent, extending c. % length of petiole, basally spreading, 
apically decurrent; blade 3-15 x 1-4.5 cm, oblong-ovate to oblong-elliptic, base 
rounded, apex attenuate, apiculate; primary lateral veins arising at c. 60-70°, 
intramarginal veins 2 per side, the lowermost arising from the base, the next arising 
from the lower part of the midrib, outer intramarginal vein remaining close and 
parallel to margin, inner vein c. 5 mm distant, both reaching the leaf tip. Inflorescence 
solitary on a foliage-leafless shoot arising below a foliage leaf, peduncle 4-6 x c. 0.1 cm, 
rather stout, reflexing at c. 90" so holding inflorescence below shoot. Spathe 3-4 x 1-2.5 
cm, ovate-lanceolate, slightly cucullate, base slightly clasping peduncle, apex 
acuminate. Spadix sessile c. 2 x 0.3 cm, slightly tapering-cylindrical. Flowers c. 1.2 mm 
diam., with 6 free tepals and 6 stamens. Infructescencc with few berries (observed from 
scars only); fruit and seeds not observed. — Fig. 25. 

Distribution — Malesia: endemic to Sumatera. 
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Fig. 25. Potlios englerianus. a, fertile shoot; b, inflorescence late in anthesis; c, spadix detail (middle); 
d, spadix detail (tip); a-d, Forbes 2361. Scale bar: a, b, = 2 cm; c = 3.3 mm; d = 1.7 mm. 
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Habitat — Habitat not specifically recorded, although 1600 m altitude is noted on 
Hillebrand's syntype. 

Note — Similar to P. Jniicifolius (Peninsular Malaysia and Vietnam) but distinguished 
by the reflexed (not curving) peduncle, broader spathe, and in the shorter and broader 
petiolar sheath. 

Other specimen examined: SUMATERA: No further data, Hillebraiid s.n. (B). 

21. Pothos atropurpurascens M. Hotta 

Pathos atropiirpiirnsccns M. Hotta, Acta Phytotax. Geobot. 22 (1966) 1. — Type: 
Malaysia, Sarawak, 4th Div., Bintulu, along Ulu Sg. Kakus from Sg. Biyah to Ulu S. 
Mubong, 11 Nov 1963, Hirano & Hotta Wll (KYO, holo; iso L). 

Slender to rather robust, heterophyllous, root-climbing liane. Shoot system well 
differentiated into free lateral flowering and clinging non-flowering branches; eocaul 
not observed; seedling shingle-leaved. Leaves mid-green adaxially, slightly paler 
abaxially, chartaceous, drying dull green with the midrib pale yellow and slightly 
raised; petiole 2-10 x 0.2-0.3 cm, slender, sheath extending to geniculum, clasping 
basally and frequently for almost its entire length, with a short apical ligule; blade 
7-25.5 X 2-8 cm, ovate-elliptic to narrowly oblong-elliptic or oblanceolate, base acute 
to obtuse, apex rounded and abruptly cuspidate, falcate, minutely apiculate; primary 
lateral veins arising at 65-80°, with 2 intramarginal veins per side, the lowermost 
arising from the base, subsequent veins arising from the lower part of the midrib, 
outer intramarginal vein remaining very close and parallel to margin. Inflorescence 
solitary, terminal on leafy shoots, by reflexing of the peduncle held inverted beneath 
the shoot; peduncle (1.5-)2-8 x 0.15-0.25 cm, stout, reflexed c. 90° at the base, 
yellowish orange-brown. Spathe (2-)4-ll x 2-7 cm, ovate, deeply cucullate, base 
slightly decurrent on the peduncle, apex acute to attenuate, white stained purple, 
thinly leathery and prominently net-veined. Spadix sessile, (1.5-)2-5.5 x 0.3-0.7 cm, 
cylindrical, deep purple-grey. Flowers c. 1.2 mm diam., with 6 free tepals and 6 
stamens. Infrnctescence with several to many berries; fruits 4-15 x 3-10 mm, ovate- 
ellipsoid; seeds not observed. — Fig. 26. 

Distribution — Malesia: endemic to N Borneo. 

Habitat — Primary to disturbed secondary lowland to upper hill forest, occasionally 
on Liltramafics, 125-1230 m altitude. 

Note — Unique in Borneo by the deeply cucullate, softly leathery, white, purple- 
flushed spathe. Clearly very closely allied to P. kingii (Peninsular Malaysia and 
southern Thailand) but separable by the abruptly cuspidate leaf tip and thinner- 
textured, much paler spathe. 

Other specimens examined: BORNEO: BRUNEI DARUSSALAM: Labi, Wong Kadir, near 
Mendaram, Coode 7181 (BRUN, K);Tcmburong, Selapon, lower slopes of Bk. Beliton, S of village, 
/. Dransfield 6955 (BRUN, K); Temburong, Batu Apoi F.R., ridge W of Kuala Belalong Field Studies 
Center, Poiilscn 180 (AAU, BRUN, K). SABAH; Sandakan, mile 8 Telupid - Ranau road, Aiwa A 
Saikeh SAN 79445 (K, L, SAN); Ranau, Bk. Kulung, ncarBk. Hampuan, SE base of Mt Kinabalu, 
Beaman 8361 (US); Sandakan, Kabili-Sepilok F.R. compartment 10, Sg. Kinabatangan, Castro 7050 
(K, SING); Penibukan, Clemens & Clemens 31126 (A, BM, K, SING); Penibukan, Clemens & Clemens 
35003 (BM, BO); Penibukan, Dehobang, via Labuan, Clemens & Clemens s.n. (BM); Sandakan, 
Sepilok F.R., Cdlmt SAN 73770 (K, SAN); Sandakan, Sepilok F.R., Jalan H. Tanjong, Lassan SAN 71259 
(SAN); Lamag, Ulu Sg. Pin, Madani & Saigol SAN 90156 (K, KEP, SAN); Sandakan, Sepilok F.R., 
Meijcr SAN 21234 (K, SAN). 
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Fig. 26. Potlios atropurpurascens. a, fertile shoot in flower; b, spadix detail; c, fertile shoot with mature 
infructescence: a, Hiram & Hotta 7072; b, Clemens & Clemens 37726; c, Gibot SAN 73770. 
Scale bar: a, c, = 2 cm; b = 2.2 mm. 
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22. Pothos kingii Hook.f. 

Pathos kingii Hook.f., FI. Brit. Ind. 6 (1893) 553; Engl, in Engl., Pfianzenr. 21 (IV.23B) 
(1905) 38; Ridl., Mat. El. Malay Penins. 3 (1907) 51 & PI. Malay Penins. 5 (1925) 131; 
Boyce, Blumea 45 (2000) 189-192, fig.lla,llb. — Type: Malaysia, Perak, Larut, Kiinstler 
{'Dr King’s Collector') 2723 (K, lecto, isolecto CAL, selected by Boyce (2000; 189)). 

Pothos grandispathus Ridl., J. Straits Branch Roy. Asiat. Soc. 41 (1904) 48 (’grandispatha') 

& MaL El. Malay Penins. 3 (1907) 51 & El. Malay Penins. 5 (1925) 131. — Type; 
Malaysia, Penang, W Hill, Curtis s.n. (SING, holo). 

Pothos ridlexjanus Furtado, Card. Bull. Sing. 8 (1935) 150. — [Pothos eliipticus Ridl., 

J. Straits Branch Roy. Asiat. Soc. 41 (1904) 48, nom. illeg., non P. eliipticus Moon ex Miq. 
(1856) (Sri Lanka)]. — Type: Malaysia, Pahang, Pahang River, Kuala Tembiling, Ridley 
s.n. (SING, lecto, selected by Boyce (2000: 189)). 

Slender, heterophyllous, root-climbing liane to 7 m. Stem?; eocaul not observed; 
seedling shingle-leaved. Leaves bright to mid-green adaxially, slightly paler abaxially, 
stiffly chartaceous, drying dull green with the midrib pale yellow and prominently 
raised; petiole 4-12 x 0.2-0.25 cm, slender, sheath extending to geniculum, clasping 
basally on juvenile and mature sterile shoots, prominent and sheathing to Ls of its 
length on fertile shoots; blade 5-25 x 2.3-9 cm, ovate to elliptic or lanceolate, base acute 
to rounded, apex attenuate-mucronate, acute or attenuate, minutely apiculate; 
primary lateral veins arising at 45-65°, with 3 intramarginal veins per side, the 
lowermost arising from the base, subsequent veins arising from the lower part of the 
midrib, outer intramarginal vein remaining very close and parallel to margin, the 
second" and third progressively nearer to the midrib, all reaching the leaf tip. 
Inflorescence solitary, usually subtended by cataphylls on condensed short shoots in the 
axils of distal leaves, occasionally from such shoots arising (persisting?) on leafless 
older stems, rarely terminal on leafy shoots, by reflexing of the peduncle held inverted 
beneath the shoot; peduncle 2-5 x 0.15-0.25 cm, stout, reflexed c. 90° at the base, 
yellow to orange-brown. Spnthe 4-10 x 2.5-6 cm, ovate, deeply cucullate, base slightly 
decurrent on the peduncle, apex acute, deep purple inside and out, softly leathery and 
rather prominently net-veined. Spadix sessile, 2.5-7 x 0.3-0.8 cm, cylindrical, deep 
purple-brown. Flowers c. 1 mm diam., with 6 free tepals and 6 stamens. Infructescence 
with 4-10 berries; fruits c. 2-A x 2.5-9 mm, oblong-ellipsoid; seeds not observed. — Fig. 
27, 28. 

Distribution — Thailand (south peninsular). In Malesia: Peninsular Malaysia. 

jqgljjtat_Shady to open areas in wet, occasionally swampy, primary forest, often on 

steep slopes, 50—1200 m altitude. 

iqQjgg_Distinctive in Peninsular Malaysia due to its deeply cucullate, softly leathery, 

deep purple spathe. Fertile specimens are instantly recognizable but sterile material 
could be confused with vegetatively similar P. leptostaclnjus (with which P. kingii is 
often allopatric), and P. curtisii. Pothos atropurpurascens (Borneo) is most similar but 
readily separable by the abruptly cuspidate leaf tip and thinner-textured, much paler 
spathe. 

It is remarkable that such a distinctive species could have been described on three 
separate occasions, especially given that the types are all good specimens and are, it 
would seem, not open to misinterpretation. 

Other specimens examined: PENINSULAR MALAYSIA: Johore, Kota Tinggi, Corner s.n. (SING); 
Terengganu, Kemaman, Bk. Kajang Corner s.n. (SING); Pahang, near Kota Glanggi, Henderson SING 
22411 (SING); Johore, Sg. Kayu, Keah s.n. (SING); Pahang, Fraser's Hill, below lodge, MEDP 1269 
(UPM); Perak, Scortechini 1450 (K); Pahang, P. Tawar, Ridley s.n. (SING); Perak, Wray 3277 (SING); 
Pahang, Endau Rompin, Sg. Kincin, base camp loop, Zainudin 2793 (UKMB). 
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Fig. 27. Potiws kingii. a, fertile shoot; b, petiole detail; c, inflorescence; d, spadix detail: a-d, Boi/ce 
1222. Scale bars: a = 8 cm; b = 4 cm; c = 1 cm; d = 5 mm. 
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C L. OUA/K 


Fig. 28. Pothos kingii. a, mature sterile shoot; b, lower part of foraging shoot; c, flowering shoot 
arising directly from mature sterile shoot; d, venation detail; e, venation detail with midrib and 
intermarginal vein: a-e, Boyce 1222. Scale bars: a = 6 cm; b, c = 8 cm; d = 1.5 cm; e = 5 mm. 

























518 


Telopea 9(3): 2001 


23. Pothos salicifolius Ridl. ex Burkill & Holttum 

Polhos salicifolius Ridl. ex Burkill & Holttum, Card. Bull. Straits Settlem. 3 (1923) 88 
('salicifolia'); Ridl., FI. Malay Penins. 5 (1925) 130. —Type: Malaysia, Pahang, Fraser's 
Hill, near Selangor border, 24 Sep 1922, Burkill & Holttum FMS 7827 (SING, holo). 

[Pothos melaleiicoides Furtado, nom. ined. in sched.] 

Slender to rather stout, (heterophyllous?), root-climbing liane to c. 8 m high. Shoot 
si/stcm rather weakly differentiated into flowering and non-flowering branches, 
terminal portions tending to be prominently zig-zagging; cocaul & seedling not 
observed. Leaves stiffly coriaceous, drying dull dark greenish or brown, abaxial surface 
yellowish to orange-yellow; petiole 2-3 cm long, relatively stout, shallow-canaliculate, 
stoutly geniculate, especially on larger leaves, sheath not prominent, extending to just 
below geniculum, basally clasping, apically briefly ligulate, soon falling to leave a 
conspicuous w'ide scar, especially on larger leaves; blade 8.5-25 x 0.7-3 cm, very 
narrow elongate lanceolate-elliptic, base obtuse to subtruncate, apex acute to long- 
acuminate, apiculate; primary lateral veins arising at 30-45°, very prominent, 
intramarginal v'eins prominent, 2 per side of the midrib, the entire abaxial surface 
notably raised-reticulate veined. Inflorescence solitary on very abbreviated foliage- 
leafless shoots arising from below' mid-and distal leaves on leafy shoots; peduncle 7-9 
X c. 0.1 cm, arching. Spathe 3.5-5 x 0.85-1 cm, lanceolate, spreading, conspicuously 
veined, base slightly clasping peduncle, apex acute to mucronate, dark purple. Spadix 
briefly stipitate; stipe 1-2 mm long; fertile portion 2-3.5 x c. 0.2 cm, cylindrical, straight 
to very slightly curved, yellow. Flowers c. 1.2 mm diam.; tepals 6, free; stamens 6. 
Infructesccnce with rather few berries; fruit 9-10 x 4-6 mm, globose, ripening deep 
scarlet; seeds not observ'ed. — Fig. 29. 

Distribution — Malesia: endemic to Peninsular Malaysia (Pahang and Negeri Sembilan). 

Habitat — Upper hill to lower montane forest, 820-1230 m altitude. 

Note — Unmistakable by virtue of the long, narrow leaves with very prominent 
abaxial surface reticulate venation; similar leaves occur in no other species of Pothos. 

Other specimens examined: PENINSULAR MALAYSIA: Pahang, top of Fraser's Hill, beyond 
Red Cross cottage, Nicolsoii 1174 (13, K, L, SING, US); Negeri Sernbilan, Sg. Angri, near bungalow, 
Nur SFN 11663 (A, BM, BO, K, KEP, SING); Pahang, Fraser's Hill, Pine Tree Hill trail. Stone 14025 
(KLU, L, MO, SING). 

24. Pothos brevivaginatus Alderw. 

Pothos brevivaginatus Alderw., Bull. Jard. Bot. Buitenzorg, 111, 1 (1920) 381. — Type: 
Indonesia, Sumatera, W Sumatera, G. Talamau, 9 May 1917, Biinnemeijer 651 (BO, holo). 

Pothos longipedunculatiis Ridl., Kew Bull. 1925 (1925) 93, nom. illeg., non Engl. (1905), 
syu. uov. —Type: Indonesia. Sumatera, Bengkulu ('Bencoolen'), Brooks s.u. (K, holo). 

Somewhat robust, heterophyllous(?), root-climbing liane. Shoot system architecture not 
fully known, but flowering shoots free and lateral; eocaul and seedling not observed. 
Leaiyes very stiffly chartaceous, drying orange-brown; petiole 1-4 x 0.2^.25 cm, rather 
stout, 'D' shaped in cross-section, sheath barely prominent, extending c. 1 cm along 
petiole, soon falling; blade 12-28 x 4-7 cm, lanceolate to slightly oblanceolate, base, 
apex abruptly cuspidate-attenuate, mucronate; primary lateral veins prominent, 
arising at 70-80°, intramarginal veins 2 per side, the outer intramarginal vein 
remaining v'ery close and parallel to margin, higher order venation prominently 
reticulate. Inflorescence solitary, usually subtended by cataphylls on conciensed short 
shoots arising from below the axils of distal leaves, held inverted beneath the shoot by 
reflexing of the peduncle; peduncle 12-45 x 0.1-0.15 cm, slender, reflexed 90° at the 
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Fig. 29. Pathos salicifolhis. a, fertile shoot; b, spadix detail; c, adult adherent shoot; d, juvenile sterile 
shoot: a-b, Nur SFN 11663; c, hlicolson 1174; d. Stone 14025. Scale bar: a, c, d = 2 cm; b = 1.7 mm. 
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Fig. 30. Pathos brevivagimtus. a, b, fertile shoots; c, spadix detail: a-c. Brooks s.n. Scale bar: a, b = 2 cm; 
c = 2.2 mm. 
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base, dark purple-green. Spathe 2.5-12.5 x 0.6-4 cm, triangular-lanceolate, spreading, 
base clasping the peduncle, apex acute, briefly apiculate, dull greyish-green, 
chartaceous. Spadix briefly (c. 1 mm) stipitate, (2.5-)6-7.6 x 0.3-0.6 cm, cylindrical to 
tapering-cylindrical, pale green. Flowers c. 1 mm diam., with 6 free tepals and 6 
stamens. Infnictesccnce not observed. Fig. 30. 

Distribution — Malesia: endemic to SW Sumatera. 

Habitat — Upper hill forest, 980 m altitude. 

Notes — Unmistakable by the extremely long peduncle, rather small spathe and the 
notably raised-reticulate venation on the abaxial leaf surface. The plant is slightly 
reminiscent of P. salicifolius (Peninsular Malaysia), but readily distinguished by the 
much wider leaf blade and considerably longer, deflexed peduncle. 

The type of Ridley's illegitimate P. longipedimculnhis is an excellent match for the type 
of Alderwerelt's earlier P. brevivagimtus. 

25. Pothos wallichii Hook. f. 

Pothos ivallichii Hook.f., FI. Brit. Ind. 6 (1893) 553; Engl, in Engl., Pflanzenr. 21 (1V.23B) 
(1905) 41; Engl, in Engl., Pflanzenr. 21 (1V.23B) (1905) 41; Merr., J. Straits Branch Roy. 
Asiat So'c special ed. (1921) 87. — Pothos harherianus Schott var. wnllicijii (Hook.f.) 
Ridl., Mat^ Fl. Malay Penins. 3 (1907) 49 & FI. Malay Penins. 5 (1925) 129. — Type; 
Penang, Porter sub Wnllich Cat. No. 4439B (K-WAL, lecto selected here; isolecto BM, K). 

Slender, (heterophyllous?), root-climbing liane. Shoot system rather weakly 
differenflated into flowering and non-flowering branches; eocaul and seedling not 
observed, leaves stiffly but thinly chartaceous, drying dull greenish; petiole 6-9 cm 
long, slender, sheath margins inrolled and thus sheath not prominent, extending to 
just below geniculum, basally clasping, apically briefly ligulate; blade 6-16 x 2-5 cm, 
lanceolate to lanceolate-elliptic, base acute to obtuse, apex acute to acuminate, very 
briefly apiculate; primary lateral veins arising at c. 80°, very fine, intramarginal veins 
2 per side of the 'midrib, the lowermost arising from the base, the next arising from the 
lowest part of the midrib, outer intramarginal vein remaining very close and parallel 
to margin, inner vein c. 4 mm distant, both reaching the leaf tip. Inflorescence solitary 
froin tips of leafy shoots; peduncle (4-)8-ll x c. 0.1 cm, arching, very rarely reflexed. 
Spathe 4-5 x 0.5-1 cm, lorate, spreading to weakly reflexing, base auriculate, auricle 
margins inrolled, barely decurrent on the peduncle, apex acute to acuminate. Spadix 
briefly stipitate; stipe c. 2 mm long; fertile portion (5-)6-7.5 x c. 0.2 cm, slender, 
cylindrical, straight to slightly curved, base unequal, slightly cochleate, creamy- 
yellow. Flowers c. 1.2 mm diam.; tepals 6, free; stamens 6. Infnictesccnce with rather few 
berries, these mostly carried on the basal half of spadix; fruit 9-12 x 4-5 mm, ellipsoid 
with a prominent stigmatic remnant, ripening deep scarlet; seeds not observed. — Fig. 31. 

Distribution_ Malesia: Penin.sular Malaysia, Java, Borneo. Probably more common 

than indicated by the few collections seen. 

_Upper hill forest, 900 m altitude (only recorded from one specimen). 

Notes_ Pothos wallichii is Immediately recognizable by the very long and slender 

inflorescences, arching from leafy shoot tips. It is most similar to P. volans but readily 
distinguished by the much longer stipitate spadix and the narrower spathe. 

Hooker cited three syntypes in describing P. zvallichii. They are conspecific and we 
have selected the most complete as lectotype. The other syntypes are: Perak, 
Scortechiui 621 (K) and Perak, Wallich 4439A (K-WAL). 

Other specimens examined: PENINSULAR MALAYSIA: Perak, Hermitage, Curtis 7327 (K, SING); 
Johor, G. Pulai, Nur & Kiah 7780 (SING); Perak, Scortechiui 627 (K); Perak, Scortechiui 627A (BM, 
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Fig. 31. Pathos ivallichii. a, fertile shoot in flower; b, fertile shoot in fruit; c, spadix detail: a-c, Clemens 
& Clemens 20017. Scale bar: a, b = 2 cm; c = 1.7 mm. 
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SING); Perak, Wnllich 4439A (K-WAL). JAVA. W Java, Udjung Kulon Reserve, Mt Pajung, 
Kostcrinans sub UNESCO 192 (A, BO, K, L). SARAWAK. 1st Div., G. Pueh (Mt Poi), Clemens & 
Clemens 20017 (A, BO, K, MO). KALIMANTAN. Korthals s.n. (BO, K, L, P). 

26. Pothos volans P.C. Boi/ce & A. Hny, sp. nov. 

Pothos wallichii propinquus est, sed ab eo spadice multo breviore spatha latiore differt. 
A P. lancifolio pedunculo multo tenuiore arcuato (no basi flexo) distinguitur. Ab ambitis 
spcciebus habitus manifesto anfractuosus surculorum liberorum lateralium florentium 
distinctus est. —Type: Brunei Darussalam, Temburong, Amo, Ulu Belalong, L.P. 382, 
ridge W of campsite, 22 Jan 1994, /. Dransfidd 7419 (K, holo; iso BRUN). 

Slender, heterophyllous!?), root-climbing liane. Shoot system well differentiated into 
free lateral prominently zig-zagging flowering and adherent non-flowering shoots; 
eocaul and seedling not observed. Leaves deep green adaxially, slightly paler abaxially, 
chartaceous, drying yellow to greyish green with the midrib pale yellow and raised 
abaxially; petiole 1-3 x 0.1-0.25 cm, slender, sheath rather prominent, extending to 
base of geniculum, clasping basally, minutely ligulate apically; blade 2.5-15.5 x 1-4.5 cm, 
narrowly elliptic or lanceolate, occasionally weakly oblique, base subacute to obtuse, 
apex attenuate-mucronate, acute or attenuate, minutely apiculate; primary lateral 
veins arising 75-85°, intramarginal veins 2 per side, the outer intramarginal vein 
remaining very close and parallel to margin. Inflorescence solitary, terminal on leafy 
shoots, held arching from the tip of the shoot; peduncle 6-7 x 0.05-0.1 cm, very 
slender, arching, pale green. Spathe 4-5 x 0.9-1.5 cm, broadly ovate-triangular- 
lanceolate, erect and covering spadix, base clasping peduncle, apex acuminate, 
apiculate, pale green, thinly papery. Spadix sessile, 2-3 x 0.15-0.25 cm, slender 
cylindrical, yellow-green. Flowers c. 1.1 mm diam., with 6 free tepals and 6 stamens. 
Infructcscence with few berries; fruits 7-10 x 4-6 mm, ellipsoid; seeds not observed. — 
Fig. 32. 

Distribution — Malesia: endemic to Borneo (Sarawak and Brunei Darussalam). 

Habitat — Ridgetop hill to upper hill kcrangas, at 760-820 m altitude. 

Note — Similar to P. wallichii but differing by the much shorter sessile spadix and 
broader spathe. It is distinguished from P. lancifolitis by the much more slender, 
arching (not basally bent) peduncle. The prominent zig-zagging of the free lateral 
flowering shoots is distinctively different from either species. 

Other specimens examined: BORNEO: SARAWAK: 1st Div., Tebakang area, summit of Bk. Alak, 
Aum & Paie S 45642 (K, KEP, L, SAN, SAR, US). BRUNEI DARUSSALAM; Temburong, Amo, Bk. 
Belalong, /. Dnmsfieht 7169A (BRUN, K). Temburong, Amo, Bk Belalong, ridge to false summit, K.M. 
Wony 1488 (BRUN, K). 

27. Pothos mirabilis Merr. 

Pothos mirabilis Merr., Philipp. J. Sci. 21 (1922) 516. — Type: Malaysia, Sabah, Lubuk 
and SugLit Distr., Sumawang River valley, 21 Sep 1918, A^ama BS 664 (US, lecto 
selected here; isolecto K, P, UCL; A (photo of destroyed PNH sheet)). Merrill cites 
three syntypes; that chosen as lectotype is the only fertile collection; the US duplicate 
is in the best condition. The other syntypes are; Malaysia, Sabah, Batu Lima, Ramos 
1260 and Malaysia, Sabah, Sandakan, Myburgh, Elmer 20364. The K specimen is the 
only duplicate of the Ramos collection traced, and is sterile. All Icrcated duplicates of 
the widely distributed Elmer 20364 are sterile. 

Rather slender, heterophyllous!?), root-climbing liane. Shoot system architecture not 
fully known, but flowering shoots free and lateral; eocaul and seedling not observed. 
Leaves chartaceous, drying yellowish green with the apical geniculum almost black; 
petiole 4-12 x 0.25-0.4 cm, stout, sheath prominent, extending to base of geniculum 
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Fig. 32. Pathos volniis. a, fertile shoot in flower; b, venation detail; c, inflorescence; d, whole flower, 
three quarter view; e, whole flower, top view; f, whole flower, longitudinal section; g, ovary, 
transverse .section; h, embryo, side view; i, flower, tepals removed, three quarter view; j, single 
stamen, external view; k, tepal, external view; 1, tepal, side view; m, tepal, external inside view; n, 
infructescence; a-n, Drnnsfiehi 7419. Scale bar: a = 3 cm; b = 2 mm; c = 1 cm; d, e = 0.7 mm; f = 0.4 mm; 
g = 0.6 mm; h = 1 mm; i = 0.6 mm; j = 0.5 mm; k-m = 0.7 mm; n = 1 cm. 
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Fig. 33. Pathos niirnbilis. a, fertile shoot; b, adult sterile shoot; c, spadix detail: a-c, Agnmn BS 664. 
Scale bar: a, b = 2 cm; c = 2.7 mm. 
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Fig. 34. Pothos mirnbilis. a, fertile shoot; b, fertile shoot, early stages of infructescence; c, spadix 
detail: a & c, Moulton's native collector 11; h, ‘Native collector' 1479. Scale bar: a, b = 2 cm; c = 2.2 mm. 
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and overtopping it by two prominent ligules, clasping the shoot for almost its entire 
length; blade 12-28 x 3-9.5 cm, elliptic to oblong-elliptic or falcate-lanceolate, 
somewhat oblique, base subacute, apex acute to attenuate-mucronate, falcate, 
minutely apiculate; primary lateral veins arising 75-80°, intramarginal veins 2 per 
side, the outer intramarginal vein remaining close and parallel to margin. Inflorescence 
solitary, terminal on leafy shoots, held arching from the tip of the shoot, very rarely 
produced from foliage-leafless shoots arising from otherwise leafy shoots; peduncle 

6- 17 X 0.05-0.15 cm, slender, very long and curvnng, dark purple-green. Spatlie 
extremely elongate, 19-37 x 1-2 cm, very narrowly ovate, drooping and twisting into 
two or more graceful elongate spirals, base long-decurrent for up to 5 cm on peduncle, 
apex long acuminate, dark purple with paler longitudinal reticulations, drying very 
thin and somewhat shiny, degrading with fruiting and persisting as diaphanous 
netted tissue. Spadix stipitate; stipe 1-2.5 x c. 0.1 cm, very slender; fertile portion 
(6-)12-14 X c. 0.3 cm, very slender curving cylindrical, dark greyish purple. Flowers c. 
1.6 mm diam., with 6 free tepals and 6 stamens. Infrnctescence with few berries; fruits 

7- 10 X 3.5-6 mm, oblong-ellipsoid; seeds not observed. — Fig. 33, 34. 

Distribution — Malesia: endemic to Borneo. 

Habitat — Lowland forest on yellow sandy loam, 20-300 m altitude. 

Note — A species of extraordinary appearance in flower and unmistakable by the 
enormously elongated and twisted pendent spathe. The inflorescences are mostly 
produced from the tips of leafy shoots and this together with the long slender 
peduncle would seem to ally P. mirabilis with, e.g. P. volans and P. wallichii, from which 
it may be distinguished by the considerably greater stature of the plant, the long- 
stipitate spadix and the aforementioned spathe. 

Ridley's Pothos longiis (which has priority) may belong here. See below under 
'Insufficiently known species'. 

Other specimens examined: BORNEO: SABAH: Sandakan, Ulu Sg. Olgan, below B. Panandawan, 
Labuk Sugut, Almii el al SAN 66890 (K, SAN); Sandakan, Myburgli, Elmer 20364 (A, C, K, MO, 
NSW, P, SING, UCL); Tawau, Luasong camp, Madani SAN W7943 (SAN); Beaufort, Montineor road, 
mile 12, Kg. Bambangan, Madias SAN 49253 (K, SAN); No further data , Moulton's native collector 
11 (BM); No further data, 'Native collector’ 1479 (K, US); Batu Lima, Ramos 1260 (K). KALIMANTAN: 
E Kalimantan, central Kutei, Gclajan River, G. Kelopok, near Tabang, Koslermans 10536 (BO, L). 

28. Pothos oxyphyllus Miq. 

Pothos oxyphyllus Miq., Bot. Zeit. 14 (15 Aug. 1856) 561 & FI. Ned. Ind. 3 (25 Dec 1856) 
181, t.38 {‘oxypln/lla'y, Schott, Prodr. Syst. Aroid. (1860) 559-560; Engl, in A. & C. DC, 
Monogr. Phan. 2 (1879) 89 & in Engl., Pflanzenr. 21 (1V.23B) (1905) 37; Koorders, 
Exkursfl. Java, 1 (1911) 251; Backer & Bakh.f., FI. Java, 3 (1968) 103. — Type: Indonesia, 
W Java, G. Salak, Teysmann s.n. (L, holo). 

Pothos sumatranus Miq., FI. Ned. Ind., Eerste Bijv. (1861) 596; Engl, in A. & C. DC, 
Monogr. Phan. 2 (1879) 94 syn. nov. — Type: Indonesia, Sumatera Barat, near Lubu- 
alang, Teysmann s.n. (BO, holo; iso L). 

Pothos korthalsianus Schott, Ann. Mus. Bot. Lugd.-Bat. 1 (1864) 284, syn. nov. — Type: 
Indonesia, Sumatera, Korthals s.n. (L, holo). 

Pothos inaequalis Ridl., J. Straits Branch Roy. Asiat. Soc. 41 (1904) 47, syn. nov. — Type: 
Malaysia, Pahang, Palau Tawas, 20 Aug 1891, Ridley 2391 (SING, holo; iso BM, K). 

Pothos jacobsonii Alderw., Bull. Jard. Bot. Buitenzorg, III, 1 (1920) 380, syn. nov. — Type: 
Indonesia, Sumatera, Bengkulu, G. Dempo, Aug 1916, Ajoeb 486 (BO, holo). 


528 


Telopea 9(3): 2001 


Slender, homeophyllous, diffuse-branched root-climbing liane. Shoot system rather 
poorly differentiated into adherent, non-flowering and free lateral flowering branches, 
usually with considerable flagellate shoot growth; flowering shoot abbreviated, 
arising from belowf the leaf axil of a fully developed leaf, or from an older naked 
portion of stem, leafless except for subtending foliage leaf, with several small 
cataphylls; eocaul not observed; seedling shingle-leaved, then abruptly producing 
adult leaves. Leaves thinly chartaccous, drying pale brownish green; petiole 2.5-3 cm 
long, slender, often sheathing stem with just the geniculum and blade spreading; 
sheath rather prominent, reaching to just below geniculum and extending by two very 
small ligules; blade 6-25 x 2-8 cm, oblong-elliptic to oblong-lanceolate, very slightly 
falcate, unequal, occasionally quite strongly so, base subacute to minutely truncate, 
apex falcate, acuminate to stoutly long-attenuate, briefly minutely apiculate; primary 
lateral v^eins arising at 80-90°, intramarginal veins 2 per side, the lowermost arising 
from the base, outer intramarginal vein remaining very close and parallel to margin; 
higher venation fine but very distinctly reticulate. Inflorescence solitary, although 
shoots always reiterating and thus rarely two inflorescences at different stages of 
maturity may be present; peduncle 1.3-5 cm, rather slender, erect, green to purple- 
green. Spathe 1.3-2.2 x 0.3-0.4 cm, oblong-ovate, reflexed, falling early in fruit 
development leaving only basal portion, base rounded, barely decurrent on the 
peduncle, apex obtuse, filamentous-mucronate, purple. Spadix sessile to very briefly 
stipitate; stipe 0-1.5 mm long; fertile portion 2.5-4 x 0.2-0.4 cm, cylindrical, straight to 
slightly curved, white. Floivers c. 1.5 mm diam., with 6 free tepals and 6 stamens. 
Infructescence with few berries; fruit 6-10 x 4-7 mm, ellipsoid, ripening deep red; seeds 
not observed. — Fig. 35. 

Distribution — Malesia: Sumatera, Peninsular Malaysia, Java. Much more common 
than the rather few collections might suggest. 

Habitat — Primary to slightly disturbed lowland to hill forest, almost always ern 
inundated soils, 25-650 m altitude. 

Notes — Most similar to P. inequilaterus (Philippines) especially in the form and 
venation of the leaf blade, but readily distinguished by the larger inflorescences. It is 
a rather variable species, especially with regard to the number of inflorescences and 
their size, hence the .surprisingly numerous synonyms. 

Pothos oxypin/llus is almost always associated with inundated soils. At Pasoh F.R., 
Negeri Sembilan it occurs in extensive thickets in standing water. 

Other specimcn.s examined: PENINSULAR MALAYSIA: Selangor, Gombak, Ulu Gombak F.R., 
Boyce 678 (K, KEP); Perak, Matang, Bubu F.R., Compartment 76, Boyce 699 (K, KEP); Negeri 
Sembilan, Pasoh F.R., trail to and environs of Canopy Walkway, Boyce 1336 (K, KEP); Terengganu, 
Kemaman, Bk. Kajang, Corner s.n. (SING); Pahang, near Kota Glanggi, Henderson s.n. (SING); 
Pahang, Tembeling, Henderson s.n. (BO, SING); Johore, Ulu Kajang, Holltnin SFN 11)912 (K, SING); 
I’erak, Tanjok Pondok F.R., 12 miles N of Taiping, Nicotson 1083 (US); Selangor, Bk. Pajong Kajang, 
Symington 24246 (K, SING). SUMATERA: Aceh, NE of Krung Luas, E of frumon, Asdat 70 (BO); 
Aceh, G. Leuser N.P., Sg. Kloet, along Krung Lembang, vicinity of Pucuk Lembang, de Wilde & de 
Wilde-Dnyfjes 20027 (BO, L); Sumatera Utara, Bk. Lawang, Bohorok, Langkat, Soedarsono 226 (BO), 
243 (BO); No further data, B. Raja, Fl.F. Sun 9953 (BO). JAVA: W Java, G. Cipuli, Baklniizen van den 
Brink 4216 (BO, L); W Java, G. Cibodas, Tjiampea, Baklinizen van den Brink 5689 (BO, K, L, P); W 
Java, Jakarta, G. Pangar, Baklniizen van den Brink 6122 (BO, L); W Java, G Cibodas, Tjampea, Hallier 
s.n. (BO); No further information, Hasskarl s.n. (L, P); E Java, Teysmann s.n. (K, L); W Java, G Cibodas, 
Tjampea, van Steenis 610 (BO, L). 

29. Pothos inaequilaterus (C. Presl) Engl. 

Pothos inaequilaterns (C. Presl) Engl, in A.& C. D.C., Monogr. Phan. 2 (1879) 88 & in 
Engl., Pflanzenr. 21 (1V.23B) (1905) 37; Merr., Enum. Philippine PI. 1 (1922) 172. — 
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Fig. 35. Pathos oxyphi/Uus. a, fertile shoot; b, fertile shoot, detail; c, spadix detail; d, fertile shoot, 
early stages of infructescence; e, fertile shoot, mature infructescence: a-d, Bo\jcc 678. Scale bar: 
a,b, d, e = 2 cm; c = 2.2 mm. 






























530 


Telopea 9(3): 2001 


Scindapsus inaequilatenis C. Presi, Epimel. Bot. (1851) 240. [Pathos ciimingianus 
Schott, Oesterr. Bot. Wochenbl. 5 (1855) 19 {'cummingimnis') & Aroideae, 24 (1856-1857) 
t.50 & Prodr. Syst. Aroid. (1860) 570-571, nom. superfl. pro P. hwcqiiilatems]. — Type: 
Philippines, Luzon, Albay Prov., 1841, Cuming 908 (PRG, holo; iso BM, E, G, K, L, LE, M, P). 

Slender, (homeophyllous?), root-climbing liane. Shoot system rather poorly 
differentiated into adherent non-flowering, and free lateral flowering branches; eocaul 
& seedling not observed; flowering shoot abbreviated, arising from below the leaf axil 
of a fully developed leaf, or from an older naked portion of stem, leafless except for 
subtending foliage leaf, with several well-developed cataphylls. Leaves thinly 
chartaceous, drying dull grey greenish; petiole 2-5 cm long, slender, rarely rather 
stout, sheath weakly prominent, extending to just below geniculum and extending 
above it by two small ligules; blade 10-25 x 3.5—12 cm, oblong-elliptic, slightly falcate, 
unequal, occasionally quite strongly so, base subacute to minutely truncate, apex 
prominently falcate, acuminate to attenuate, briefly apiculate; primary lateral veins 
arising at c. 35°, intramarginal veins 2 per side, the lowermost arising from the base, 
outer intramarginal vein remaining very close and parallel to margin, inner vein c. 1 
cm distant, both reaching the leaf tip; higher venation fine but very distinctly 
reticulate. Inflorescence several together; flowering shoots always reiterating and thus 
several inflorescences at v'arious stages of maturity usually present; peduncle 3-7 cm, 
rather slender, erect or curving, dull green. Spathe 1-1.2 x 0.7-1 cm, ovate to oblong- 
ovate, spreading to slightly reflexed, base rounded, barely decurrent on the peduncle, 
apex obtuse, very weakly beaked. Spadix sessile to briefly stipitate; stipe 0-2.5 mm 
long; fertile portion 1-2 x 0.2-0.4 cm, cylindrical, straight to slightly curved, base 
rounded. Floiocrs c. 1.1 mm diam., with 6 free tepals and 6 stamens. Infructescence with 
few berries; fruit c.lO x 5 mm, globose to ellipsoid, ripening deep scarlet; seeds not 
observed. — Fig. 36. 

Distribution — Malesia: endemic to and widespread in the Philippines. 

Habitat — Secondary forest, 400-900 m altitude. 

Note — Unmistakable by the clusters of small inflore.scences and the prominently 
reticulate higher venation. In blade shape and venation P. inequilaterus is most similar 
to P. oxyphyllus (Sumatera, Peninsular Malaysia, Java) and there has been much 
confusion between them in herbaria and literature, especially with regard to 
synonymy; all the above synonyms have been until recently associated with P. 
oxyphyllus. Nevertheless, P. inaequilaterus is readily distinguished from P. oxyphyllus by 
its smaller, clustered inflorescences. 

Other specimens examined: PHILIPPINES: Luzon, Quezon N.P., Croat 53004 (MO); Luzon, 
Camarines Norte, Balu, Bicol N.P., Mabesa 836 (A); Mindanao, Agusan Prov., Tangao So., San Mateo 
Bo., Butuan, Mendoza PNH 41913 (SING); Mindanao, Surigao Prov., Mt Kabatuan, Mendoza & 
Convocar PNH 10533 (PNH, SING); Mindanao, Davao Prov., Compostela, Maparat Barrio, 70 km 
NE of Davao, Nicolson 708 (K, PNH, US); Samar, Loquilocan Barrio, Nicolson 808 (US); Samar, 
Catubig River, Kamos BS 24474 (A, BO, K, MO, P, SING, US); Mindanao, Agusan, Tungao logging 
camp, Vltlan PNH 98071 (PNH); Leyte, Wenzel 357 (A, BM, MO, US); Surigao, Wenzel 3056 (A, BO, 
K, MO). 

30. Pothos brevistylus Engl. 

Pathos brevistylus Engl. Bull. Soc. Tosc. Ortic. 4 (1879) 267; Engl, in Beccari, Malesia 1 
(1883 ('1882') t. 16, f. 10-13; Engl, in Engl. Pflanzenr. 21 (1V.23B) (1905) 37-38 
{'brevistilus')} Ridl., J. Straits Branch Roy. Asiat. Soc. 44 (1905) 188; Merr., J. Straits 
Branch Roy. Asiat. Soc., special ed. (1921) 86. — Type: Malaysia, Sarawak, 1st Div., 
Kuching, Nov 1871 Beccari p.b. 3984 (FI, holo; iso B, K). 
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Fig. 36. Pothos iuneqiiilaterus. a, fertile shoot; b, spadix detail; c, fertile shoot, early and mature stages 
of infructescences; d, adherent mature shoot detail; a-b, Wenzel 357; c, Mnbesa S36; d, Croat 53004. 
Scale bar: a, c, d = 2 cm; b = 3.3 mm. 
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Fig. 37. Pathos brevishjlus. a, fertile shoot; b, spadix detail; c, fertile shoot, mature stage of 
infructescence: a-b. Hose 582; c, Beaman 8463. Scale bar; a, c = 2 cm; b = 3.3 mm. 
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Pathos hosei Rendle, J. Bot. 39 (1901) 178; Engl, in Engl., Pflanzenr. 21 (1V.23B) (1905) 38; 
Merr., J. Straits Branch Roy. Asiat. Soc., special ed. (1921) 87. — Type: Malaysia, 
Sarawak, 5th Div., Baram, Marudi, Apr 1895, Hose 582 (BM, holo; iso K). 

Slender to somewhat robust, heterophyllous (?), root-climbing liane. Shoot si/stem only 
weakly differentiated into flowering and non-flowering branches; eocaul and seedling 
not observed. Leaves mid-green adaxially, slightly paler abaxially, stiffly chartaceous, 
drying greyish green; petiole 2.5-12 x 0.3-0.4 cm, often rather stout, prominently 
geniculate apically, sheath extending to below the geniculum and briefly ligulate 
apically, clasping basally, prominent, later degrading into feeble fibres; blade 14-26 x 
4-11.5 cm, narrowly to rather broadly oblong-ovate to oblong-elliptic, slightly oblique, 
occasionally falcate, base obtuse, rarely weakly cordate in largest examples, apex 
short-attenuate, minutely apiculate; primary lateral veins arising at 60-85°, 
intramarginal veins 2 per side, the outer intramarginal vein remaining very close and 
parallel to margin. Inflorescence solitary to few together, usually subtended by 
cataphylls on condensed short shoots arising from below the axils of distal leaves, 
occasionally from such shoots arising (persisting?) on leafless older stems, much more 
rarely terminal on leafy shoots, erect; peduncle 2.5-4 x 0.1-0.15 cm, erect, yellow- 
green. Spathe 1.5-4 x 0.25-1.4 cm, locate to lorate-triangular, reflexed, not persisting 
into fruiting, base rounded and obliquely inserted on peduncle, apex acute, apiculate, 
yellow-green, very thinly leathery. Spadix stipitate; stipe 3M mm long; fertile portion 
1.8-6 X 0.4-0.5 cm, cylindrical, yellow. Flowers c. 1.3 mm diam., with 6 free tepals and 
6 stamens. Infructescence with numerous berries; fruits 7-10 x 4-7 mm, ellipsoid with a 
long slender persistent style, ripening red; seeds not observed. — Fig. 37. 

Distribution — Malesia: endemic to North Borneo. 

Habitat — Lowland forest on shale, slopes and ridges, rarely in peatswamp, 20 - 80 m 
altitude. 

Notes — Immediately recognizable by the longer slender persistent styles that give the 
spadix a bristly appearance and the greatly exserted stamens drying white against the 
almost black spadix. The reflexed narrow spathe resembles that of P. longivaghiatiis 
and P. harberianiis hut differs in the much thinner texture. 

The type of P. hosei, while notable for the very broadly ovate-elliptic leaves, is in 
inflorescence characters, especially the long style, an almost exact match for the type 
of P. brevistylns. 

Other specimens examined: BORNEO: BRUNEI DARUSSALAM: Temburong, 
Selapon, lower slopes of Bk. Beliton, S of village, /. Dransfield 6944 (BRUN, K); Belait, 
Labi, Jalan Melayan, /. Dransfield 7269 (BRUN, K). SARAWAK: 3rd Div., Gaat (Gat), 
upper Rejang River, (Siemens Sr Clemens 21936 (A, K); 1st Div., Kuching, Haviland 971 
(SING); 2nd Division, Baram Distr., Hewitt s.n. (SING). SABAH: Beaufort, Klias F.R., 
Dewol & Karim SAN 77798 (K, KEP, L, SAN, SAR, SING). 

31. Pothos laurifolius P.C. Boyce & A. Hay, sp. nov. 

Pothos brevistylum accedit sed ab eo foliis subtus glaucis, stigmate sessili, spatha ovata 
coriacea purpurea persistent!, atque in synflorescentiis elongatis aphyllis florenti 
differt. Folia dorso glauca adhuc in hoc genere unica sunt. — Type: Brunei 
Darussalam, Belait, Labi, valley of Sg. Rampayoh, 12 Mar 1993, S. Dransfield 1282 
(K, holo; iso BRUN). 

Rather slender, heterophyllous(?), root-climbing liane. Shoot system differentiated into 
free lateral flowering and adherent non-flowering branches; eocaul and seedling not 
observed. Leaves mid- to deep green, paler to sub-glaucous abaxially, stiffly 
chartaceous, drying greyish green with a whitish abaxial caste; petiole 7-7 x 0.3-0.4 cm. 
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Fig. 38. Pathos laurifolhis. a, fertile shoot in flower; b, spadix detail; c, fertile shoot, inflorescence and 
mature stages of infructescence; d, adherent mature shoot detail: a-b & d, S. Dransficld 1282; 
c, Nengkat 248. Scale bar; a, c, d = 2 cm; b = 3.3 mm. 
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Fig. 39. Pathos InurifoUus. a, fertile shoot; b, inflorescence; c, whole flower, front three quarter view; 
d, whole flower, side three quarter view; e, inflorescence branching system, mature infructescence; 
f, sterile shoot: a-d & f, S. Dransfield 1282; e, Nengkat 248. Scale bar; a, f = 2 cm; b = 3.3 mm; e = 1 cm; 
c, d = 1.3 mm. 
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rather stout, clasping stem expect for prominent apical geniculum sheath prominent, 
extending to base of geniculum, clasping basally, ligulate apically; blade 17-20 x 6-8.2 
cm, ovate to elliptic, base subacute to obtuse, apex attenuate-mucronate, minutely 
apiculate; primary lateral veins arising at almost 90°, intramarginal veins 2 per side, 
the outer intramarginal vein remaining very close and parallel to margin, inner 
intramarginal vein c. 10-15 mm distant from margin. Inflorescences erect, subtended by 
cataphylls, several in sequence on elongated shoots arising from below the axils of 
distal leaves; peduncle 1-1.5 x 0.2-0.3 cm, stout, erect, dark purple-green. S/wf/u> 1.72 
X 0.7-1 cm, ovate-lorate, spreading to reflexed, base minutely cochleate on the 
peduncle, apex acute, apiculate, dark purple, stiffly glossy-leathery. Spndix sessile, 
2-2.5 X 0.3 cm, cylindrical, white. Flowers c. 1.3 mm diam., with 6 free tepals and 6 
stamens. Infructescence with few berries; fruits c. 10 x 7 mm, ovoid-ellipsoid, ripening 
red; seeds not observed. — Fig. 38, 39. 

Distribution — Malesia: endemic to Borneo (Brunei Darussalam; known only from 
Labi district). 

Habitat — Primary lowland alluvial forest on sedimentaries, 40 m altitude (only 
recorded from one specimen). 

Note — Approaches P. brevistyhis but differs by glaucous-backed leaves (recalling 
many Lauraceae — hence the epithet), sessile stigma, persistent ovate leathery, purple 
spathe and in flowering on elongated, foliage-leafless synflorescences. The glaucous- 
backed leaves are hitherto unique in the genus. 

Other specimen seen: BORNEO: BRUNEI DARUSSALAM: Belait, Labi, Kg. Teraja, path to 
Sarawak border, Nengkat 248 (BRUN, K). 

32. Pothos brassii B.L. Burtt 

Potlios brassii B.L. Burtt, Kew Bull. (1936) 495; Jones & Gray, Climbing PI. Austr. (1988) 
312. Hay, Blumea 40 (1995) 405-405, fig.l. — Type: Australia, Queensland, slopes of 
Thornton Peak, 15 Mar 1932, Brass 23U (K, holo; iso A, BRl, MO). 

Slender, not highly ramified, hemi-epiphytic rainforest and gallery forest root¬ 
climbing liane. Shoot si/stent poorly differentiated into non-flowering adherent and 
flowering branches, the branchlets having the leaves arranged very obviously in two 
ranks; eocaul thread-like, with a series of gradually larger leaves; seedlings succeeding 
gradually to adult leaf form. Leaves drying greyish-green; petiole shorter than the 
blade, sheathing for most of its length, with the sheath usually not quite reaching the 
geniculum; wings of sheath more or less persistent, eventually becoming fibrous; 
blade c. 12 x 5 cm, elliptic, slightly to distinctly falcate, the midrib impressed above, 
base acute to obtuse, minutely auriculate; primary lateral veins diverging at c. 60-80°, 
subparallel, running into an intramarginal vein c. 8 mm from the margin and a 
submarginal vein c. 3 mm from the margin. Inflorescence solitary or paired, terminal on 
leafy ultimate branchlets; peduncle exceeding the petiole of the subtending leaf, green 
(drying black), with c. 4 short cataphylls at its base (from the axil of one of which the 
second inflorescence may arise) usually hidden in the leaf sheath, or the first 
inflorescence without cataphylls and the second arising (with a minute prophyll and 
short cataphylls) in the axil of the subtending leaf. Spathe c. 2 cm long, broadly ovate, 
reflexed, base of the spathe margins somewhat decurrent (c. 3 mm) on the peduncle, 
tip mucronate for c. 3 mm, green. Spadix sessile, c. 2 cm long, oblong-ovoid, ivory- 
white; flowers c. 1.7 mm diam., with 6 free tepals and 6 stamens, with the anthers fully 
exserted from the tepals at and after anthesis. Infructescence with 1-few berries; fruit c. 
1.3 cm long, ovoid, orange to orange-red when ripe; seeds not observed. — Fig. 40. 

Distribution — Australia (endemic to wet tropical eastern Queensland; locally 
common between Daintree and Bellenden Ker). 
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Fig. 40. Pothos brassii. a, fertile shoot; b, spadix detail; c, fertile shoot, mature stage of infructescence: 
a-b, Brass IBTl; c. Brass & White 278. Scale bar: a, c = 2 cm; b = 2.7 mm. 
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Habitat— In rainforests from the lowlands to c. 1200 m altitude. 

Other specimens examined: AUSTRALIA: Queensland, Daintree River, Brass & White 278 (A, BRI, 
K, LAE); Queensland, Daintree River, Flecker 7071 (BRI, QRS); Queensland, Cape Tribulation N.P., 
Flay 7053 (NSW); Queensland, McDowell Range, Flylaiid 3792 (BRI, QRS); Queensland, E slope of 
Beilendcn Ker, Hyland 5351 (BRI, QRS); Queensland, VCL Noah, Hyland 8287 (BRI, L, LAE, QRS); 
Queensland, between McDowell Range and Bloomfield, Gold Hill near Cliina camp, Tracy 14800 
(BRI, QRS); Queensland, McDowell Range between Daintree River and Bloomfield River, Webh & 
Tracey 10855 (A, BRI, CANB, K, L). 

33. Pothos insignis Engl. 

Pathos iiisiguis Engl. Bull. Soc. Tosc. Ortic. 4 (1879) 267 & Bot. Jahrb. Syst. 1 (1881) 180 

6 in Beccari, Malesia 1 (1883) ('1882') 263, t.l7 & in Engl., POanzenr. 21(IV.23B) (1905) 
39-40; Ridl., J. Sfraits Branch Roy. Asiat. Soc. 44 (1905) 188; Merr., J. Straits Branch Roy. 
Asiat. Soc., special ed. (1921) (1921) 87; Boyce & Poulsen, Kew Bull. 49 (1994) 523-528. 

— Type: Malaysia, Sarawak, 1st Div., Matang, Beccari P.B. 953 (FI, holo; iso K, L). 

Pathos banieensis Furtado, Card. Bull. Sing. 8: 148 (1935), si/«. nov. — Type: Malaysia, 
Sarawak, 5"^ Div., Limbang, Jul 1905, Hcioitl s.n. (SING, holo; iso K). 

[Pathos basilaiK’iisis Furtado, nom. nud. in sched. BM]. 

Slender to rather robust, horneophyllous(?), root-climbing liane to 10 m. Shoot system 
very strongly differentiated into adherent non-flowering and flowering shoots, the 
latter completely and densely clothed by inflated, 7-10 x 1.5-2 cm, overlapping 
cataphylls; eocaul and seedling not observed. Leaves pale to mid-green adaxially, very 
slightly paler abaxially; petiole 11-24 cm x 3-6.6 mm, slender, strongly channelled, 
geniculate apically; blade (7-)0.5-34 x (2.5)5-15 cm, lanceolate-elliptic, strongly 
oblique, base minutely cordate, apex attenuate with a 2-2.5 mm apiculum; primary 
lateral veins numerous, arising at 35-45°, intramarginal veins 3 per side, very 
prominent, the innermost c. Vs distant from margin to midrib, liifloresceuces few to 
many together, produced sequentially, each subtended by a robust inflated cataphyll; 
peduncle 5 cm x 2-3 mm, greenish purple. Syathe 4.5-7.5 x 1.5—3.5 cm, ovate-elliptic, 
reflexing at anthc-sis, base decurrent, apex acuminate, mid-green with a broad purple 
mark centrally and some purple staining apically. Spadix stipitate; stipe 4-6 x 1.5-2 mm, 
decurrent into spathe limb, purple; fertile portion 4.2-9 x 0.6-1.3 cm, cream. Flowers c. 
2.3 mm diam.; tepals 6, free; stamens 6. Infnictescence with numerous berries, spathe 
persistent into fruiting, becoming chartaceous, tepals much increased in size, up to 

7 X 2.5 mm, apparently functioning as protection for developing berries, filament 
remains abundant, chartaceous; fruit 5-10 x 2-3.5 mm, ellipsoid, flattened basally, 
turbinate apically, young berries dark purple, tinged wdiite, ripe berries white with 
purplish stylar region, musty fruit-scented; seeds c. 2 x 3 mm, ovoid, greyish brown. 

— Fig. 41. 

Distribution — Malesia: Borneo, Philippines (Palawan). 

Habitat — Lianescent, hemi-epiphyhe or lithophytic trunk or treelet climber at base of 
ridges or near rivers in primary to disturbed primary mixed dipterocarp forest on 
shales or limestone, at 10-1200 m altitude. 

Note — It is not readily apparent to what P. bisigitis is related. While somewhat 
re.sembling P. tener, it is readily distinguished by the clinging flowering shoots and the 
fruits ripening to white and notably musty fruit-smelling, the latter suggesting 
mammal (fruit-bat?) dispersal. 

Other specimens examined: BORNEO: SARAWAK: 1st Div., Bau, Seburan Anderson S 26848 (SAR, 
US); 4th Div., Miri, G. Subis, Niah Caves, outside Great Cave, Anderson S 31901 (SAR); 4th Div., 
Miri, Niah Caves, S side of G. Subis, Sekaloh River, Anderson et at. S 27551 (SAR, US); 1 st Div., Bau, 
Fairy Caves, c. 7 km from Bau, Boyce 796 (K, M, SAR); 2nd Div., Lubok Anlu, Brooke 10699 (BM, 
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Fig. 41. Pothos insignis. a, fertile shoot; b, adherent sterile adult shoot; c, inflorescence; d, tepal, inside 
three quarter view; e, tepal, outside three quarter view; f, ovary; g, stamen filament; h, tepal from 
infructescence, inside three quarter view; i, semimature berry: a-i, Poulscn 183. Scale bar: a = 4 cm; 
b = 6 cm; c = 3 cm; d-h = 2 mm; i = 3 mm. 
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US); 1st Div., Bidi, Brooks s.n. (SING); 1st Div., along road between Kuching and Padawan, 10 miles 
SW of main Kuching-Serian highway, Croat 531S4 (MO); 2nd Div., Baram Distn, Tutoh, Paku, Long 
Melinau, Bk. Kala, near Melinau River, Ludoiig S 31842 (K, L, NSW, SAR); 1st Div., Teng Bukap, 
32nd mile Padawan road, Mamit S 32655 (K, L, SAR); 1st Div., 1 mile W of I3au, Nicohon 1290 (US); 
4th Div, near Long Kapa, Mt Dulit, Ulu Tinjar, Richards 1452 (K); 1st Div, Ban, Ridky s.n. (SING); 
1st Div, Bau, Ridky s.n. (SING). BRUNEI DARUSSALAM: Tcmburong, Sg. Belalong at Kuala 
Belalong, Bt. Apoi F.R., Kuala Belalong Field Studies Centre, Webber Booth's Plot, Paulsen 183 
(AAU, BRUN, K). SABAH: Lahad Datti, Bk. Tempadong, cliffs and hills along Sg. Segama, Beaman 
10089 (MSG, UKMS, US); Dallas, Clemens & Clemens 261542 (BM); Dallas, Clemens & Clemens 26542 
(BM, SING); Sapulut, base of Bt. Punggul, Kulip & Kantil SAN 133565 (SAN); Sandakan, mile 30, 
Ulu Dusun, Umtoh SAN 87859 (KEP, SAN, SAR); Sandakan, Gomantong F.R., Dulong Lambu 
limestone massif, Gomantong limestone hill. Urn ef al. 584 (NSW, SAN); Keningau, Lian Cave, 
Meijer & Kiiripin SAN51712 (K, SAN). KALIMANTAN: W Kalimantan, G. Bentuang area, 5-10 km 
N of Masa village, 150 km NE of Pontianak, beside Sembawang River, Burley el al. 2350 (A, BO, 
K); S Kalimantan, Djaro Dam, Muara Uja, /. Dransfield & Saerudin 2164 (BO); CE Kalimantan, W 
Koetai, no.5 near Lahoem, Endert 1761 (BO, K); C Kalimantan, Kab. Kotawaringin Timur, Sg. 
Mcntaya, Sangai, 100 m from pondok on new road, Wilkie 9540 (A, E). PHILIPPINES: Palawan, 
Bualbualan, Alcacid PNH 6043 (A); Palawan, Chromite Mine site, S. Dransfield & Madulid 1048 (K); 
Palawan, Basilan, Reilla BS 15435 (BM, K, US); Palawan, Penigisan, 0lsen 355 (C); Palawan, Irawan 
River valley, base of Mt Beaufort at Tatanarom, Soejarto & Madulid 6117 (A); Palawan, Singnapan 
Ransang, Vendivil & Juan PNH 126215 (UKMB, PNH). 

34. Pothos cuspidatus Alderw. 

Pathos cuspidatus Alderw., Bull. Jard. Bot. Buitenzorg 111, 4 (1922) 337; K. Krause & 
Alderw., Nova Guinea 14 (1927) 211; Hay, Blumea 40 (1995) 407, fig.2. — Type; Papua 
Barat, Jayapura Prov, Doorman summit, 8 Oct 1920, Lam 1566 (BO, holo, photo BRl, 
LAE; iso L). 

Very slender, highly ramified climber or hemi-epiphyte, the branchlets having the 
leaves interspersed with a greater number of cataphylls. Shoot systcnt architecture 
unclear; eocaul and seedling not observed. Leaves drying dull dark green; petiole 
slender, to 2.5 cm long, c. V4 the length of the blade, very narrowly sheathing to the 
geniculum; blade highly variable in size on a branch, c. 6-12.5 cm x 1.5-4 cm 
(sometimes much smaller on ultimate branchlets), ovate-lanceolate to lanceolate, 
rather abruptly acuminate into prolonged 'drip tips', base acute to somewhat obtuse; 
primary lateral veins diverging at 45-75°, intramarginal veins one on each side of the 
midrib, submarginal. Inflorescence solitary, terminal on ultimate leafy branches but 
subtended by one or more narrow cataphylls to 1.7 cm long; peduncle 1-2 cm long, 
very slender. Spathe c. 3 cm x 4 mm, ovate, subulate. Spadix sessile, 1 cm x c. 3 mm, 
oblong. Flozuers c. 1.6 mm diam., with 6 free tepals and 6 stamens. Infructescence with 
2-5 berries; fruit 1-1.2 cm x c. 5 mm, elongate-obovoid; seeds not observed. — Fig. 42. 

Distribution — Malesia: endemic to western New Guinea (known only from northern 
Papua Barat in the Taritatau (Idenburgh) River area). 

Habitat — Mossy lower montane in forest, 1420-1800 m altitude. 

Note — Close to P. polystachyus but differing in the smaller, wider spathe and the more 
elaborated inflorescence shoots. 

Other specimen seen: NEW GUINEA: PAPUA BARAT: Jayapura Prov, Taritatau ('Idenburgh') 
River, Bernhard Camp, Brass 12100 (A, L). 

35. Pothos polystachyus Engl. & K. Krause 

Pothos polystachyus Engl. & K. Krause, Bot. Jahrb. Syst. 54 (1917) 76, fig. 2; Hay, Blumea 
40 (1995) 405-407. — Type: Papua New Guinea, W Sepik Prov, Sepik River, Station 
Felsspitze, 7 Aug 1913, Ledennann 12696 (B, holo). 
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Fig. 42. Pothos cuspidatus. a, fertile shoots; b, spadix detail: a-b. Brass 12100. Scale bar: a = 2 cm 
b = 1.7 mm. 
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Fig. 43. Pathos poh/stachyiis. a, fertile shoot; b, fertile shoot, mature stage of infructescence; 
c, infructescence: a-c, Ledennanu 12696. Scale bar: a, b = 1.5 cm; c = 7 mm. 
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Tall, slender root-climbing liane or hemi-epiphyte. Shoot system architecture unknown. 
Leaves with the petiole 2-5 cm long, prominently geniculate at the apex, sheathing for 
most of its length, sheath persistent; blade c. 12-16 x 2-4 cm, lanceolate, somewhat 
oblong and falcate, rather stiff, tip acuminate, base acute; primary lateral veins 
diverging at c. 30-60°, intramarginal veins one on each side of the midrib, 
submarginal. Inflorescence a lax, compound, much-ramified, sympodial synflorescence, 
the modules consisting of a prophyll, 3 or 4 cataphylls, a terminal inflorescence and a 
relay bud in the axil of the last cataphyll — the lower cataphylls sometimes with 
similar modules in their axils; synflorescence cataphylls lanceolate, 6-12 mm long; 
peduncle c. 2-4 cm long, very slender, subtended by a cataphyll almost as long. Spathe 
3.5^ cm long, ovate-lanceolate, acuminate, about twice the length of the spadix. 
Spadix sessile, to c. 2 cm x c. 3 mm, cylindrical; flowers c. 1.6 mm diam., with 6 free 
tepals and 6 stamens. Infnictescence with 4-6 berries; fruit globose, c. 5 mm diam. — 
Fig. 43. 

Distribution — Malcsia: endemic to New Guinea (Papua New Guinea, West Sepik 
Province; known only from the type collection). 

Habitat — Lower montane rainforest, c. 1400 m altitude. 

Notes — This species is evidently closely related to P. ciispidatiis (q.v.), differing in the 
less markedly cuspidate leaf and spathe, the somewhat longer spadix, the smaller 
globose fruit and in the much-ramified synflorescence. 

The illustration cited above shows a rather more highly ramified synflorescence than 
that in the type specimen. Possibly there was a second sheet that did not survive the 
wartime damage to Berlin. 

36. Pothos falcifolius Engl. & K. Krause 

Pothos falcifolius Engl. & K. Krause, Bot. Jahrb. Syst. 54 (1917) 76; Hay, Blumea 40 (1995) 
407-^08, fig.3. — Type; Papua New Guinea, E Sepik Prov., Hunsteinspitze, 3 Mar 1913, 
Ledermann U309 (B, holo). 

Moderately robust hemi-epiphytic root-climbing liane often with root-thorns at the 
nodes. Shoot system architecture unclear; eocaul and seedling not observed. Leaves 
rather stiffly chartaceous, mid- to dark green abaxially and adaxially; petiole 2.5-9 cm 
long, sheathing up to or just short of the geniculum, sheath persistent; blade 10-28 x 
2-11 cm, ovate to elliptic to elliptic-lanceolate, somewhat falcate when narrow, tip 
acute to gradually or abruptly acuminate, base acute to obtuse to somewhat 
auriculate, midrib clearly off-centre, prominent abaxially, flush or impressed adaxially; 
primary lateral veins diverging at 45-85°, intramarginal veins 1 or 2, continuing more 
or less the length of the blade from the base or running to the margin and replaced by 
another about midway up the blade. Inflorescence solitary and terminal on free leafy 
shoots or on sympodial, leafless, cataphyll-bearing, simple branch systems borne 
among the leaves (initially?) to (later?) complex perennial(?) branch systems borne on 
older parts of the stem. Spathe c. 2.3-7 cm long, oblong-lanceolate, cleflexed, usually 
persisting into fruit, white. Spadix stipitate; stipe 2-3 mm long; fertile portion 2-4 cm 
X c. 2 mm diam. (up to c. 6 cm x c. 7-8 mm diam. when fruiting), markedly distally 
tapering. Flozoers c. 1 mm diam, somewhat distant, sunk in pits in the spadix, tepals 4, 
united into an operculum with a central pore over the floral pit, stamens 4, the anthers 
at the mouth of the perianth at anthesis. Uifructescence with many fruits, fruiting 
perianth c. 4-5 mm diam, spreading, with the margins split into irregular segments, 
forming a cupule beneath the berry; fruit 1-2 cm long, ovoid to subcylindric, ripening 
yellow through orange to dark red with watery pulp; seeds c. 9 x 3 mm, 1 or 2 per fruit, 
dark brown. — Fig. 44. 
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Fig. 44. Pathos falcifolius. a, fertile shoot with inflorescence and mature infructescence; b, whole 
spadix; c, spadix detail; d, adherent mature shoot detail: a, Lcdcnnann 11309; b-c. Foreman & Kalik 
NGF 48482; d, Frodin NGF 32077. Scale bar: a, d = 2 cm; b, c = 2.7 mm. 
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Distribution — Malesia: Maluku and widespread in western parts of New Guinea. 

Habitat — Forested areas from the lowlands to mid-montane rainforest up to 
c. 2200 m alt. 

Notes — Apparently a rather widespread and variable but under-collected species. 
The sunken flower with four stamens and the perianth united into an operculum, 
markedly asymmetric leaf blades and the spines formed at the nodes from 
adventitious roots are distinctive. The latter character is otherwise known only in 
Potlios armntus C.F.C. Fischer (NW India). 

Other specimens examined: MALUKU: P. Morotai, Totodoku, Kostcniimis 782 (BO, K); P. Morotai, 
G. Paro-Pare, Kostermans 1092 (A, BO, SING). NEW GUINEA: PAPUA BAILAT: Biak, Yapcn Is., 
Sumberbaba, near Serui, Act & Idjan 841 (BO, L); ?Jayapura Prov., Alasrip 238 (BO); Jayapura Prov., 
Taritatau (Idenburgh) Ri\’er, 6 km SW of Bernhard Camp, Brass 13030 (A, L); Cenderawasih Prov., 
Wandammcn Peninsula, Wondiwoi Mts, BW 13337 (L), BW 13634 (L), BW 13717 (L); Kepala 
Burring Prov., Sorong, Rcmoe, Main 443 (L); Mimika Prov., Freeport Concession Area, in front of 
Golf Club towards access road, LUleridgc 311 (BO, K, MAN); Kepala Bumng Prov., Tohkiri Mts, Aifat 
River valley, van Royen & Skumer 7245 (L). PAPUA NEW GUINEA: Western Prov., Kiunga, 
T^mingondok, 6 miles ENE of Kiunga, Foreman Katik hlGF 48482 (A, BO, BRI, CANB, K, L, LAE, 
NSW, SING, US); Southern Highlands Prov., Tari, vicinity of Habono rest house, 6 Vi miles W of 
Mt Ne, Frodin NCF 32077 (L, LAE, US); E Sepik Prov., Wagu, Ambunti, Hoogland & Craven 10354 
(K, L); Gulf Prov., Mt Bosavi, N side, Jacobs 8779 (L); W Sepik Prov., Amanab, Imonda Patrol Post, 
LAE 52888 (L, LAE); Madang Prov., Crater Mt, Mack 509 (NSW); E Sepik Prov, Hunstein Range, 
ridge between Wagu and Bani, Takenclii 5419 (BISH, K). 


'Gonitirus Supergroup' 


37. Pothos beccarianus Engl. 

Potlios beccarianus Engl, in A. & C. D.C., Monogr. Phan. 2 (1879) 92 & in Engl., 
Pflanzenr. 21(IV.23B) (1905) 44, fig.l7; Ridl., J. Straits Branch Roy. Asiat. Soc. 44 (1905) 
187; Merr., J. Straits Branch Roy. Asiat. Soc., special ed. (1921) 86. — Type: Malaysia, 
Sarawak, 1st Div., Matang, May 1869, Beccari p.b. 1699 (FT, holo; iso B, K, P). 

Slender, heterophyllous, root-climbing liane. Shoot system architecture unclear; eocaul 
thread-like, with scattered minute bracts, then abruptly becoming shingling; seedling 
shingle-leaved, then abruptly producing adult leaves; flowering shoot much 
abbreviated, (foliage) leafless. Leaves coriaceous, deep-green, paler abaxially, drying 
mid-green to brown; petiole 1.5-4 x 0.1-0.2 cm, rather stout, apex prominently 
geniculate, sheath mostly indistinct, occasionally spreading and apically ligulate in 
very large leaves; blade 4-26 x 1.5-6 cm, narrowly oblong elliptic to narrowly elliptic, 
very occasionally slightly unequal and falcate, apex acuminate to long-acuminate, 
apiculate, apicule later deciduous, base acute to obtuse; primary lateral veins arising 
at 70-80°, 2 intramarginal veins per side, 2-10 mm from blade margin, arising from 
just above base of the midrib, remaining ± parallel to margin, terminating at the tip of 
the blade. Inflorescences several at different stages on a reiterating flowering shoot; 
peduncle 1-2.5 x c. 0.1 cm, slender, strongly curving or straight, the inflorescence held 
erect, purple-green. Spathc 0.8-1.5 x c. 0.6 cm, ovate, base rounded, annularly inserted 
on to peduncle, apex acuminate, reddish pink. Spadix stipitate; stipe 5-20 x 0.5-0.8 mm, 
terete, pubescent, yellow to dark pink; fertile portion 3-8 x 0.2-41.3 cm, very slender- 
cylindric, pubescent, straight to markedly zig-zagging (even on same synflorescence), 
yellow to dark pink. Flowers c. 1.8 mm diam., widely scattered, arranged in a lax spiral 
along the spadix with 6 free tepals and 6 stamens. Infnictescence with few berries; fruit 
8-9 X 4-5 mm, oblong-ellipsoid; seeds not observed. — Fig. 45. 

Distribution — Malesia: endemic to Borneo (not yet recorded from Kalimantan). 
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Fig. 45. Pathos heccariamis. a, b, fertile shoots; c, spadix detail; d, whole flower, top view; 
e, adherent branching system, detail; f, juvenile shingle plant: a: Awa & P.C. YU S 46634; b-d, Fidilis 
SAN 118616; e, Paulsen & Erl 174; f, Burbidgc s.n. Scale bar: a, b, f = 2 cm; c = 2 mm; d = 1 mm; 
e = 2.7 cm. 
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Habitat — Primary to variously disturbed lowland to hill forest, on slopes and 
ridgetops, very occasionally in kerangas, 135-820 m altitude. 

Notes — One of three 'goniurid' Pathos endemic to Borneo, P. beccariamis is notable for 
the frequently long, pubescent inflorescences with the flowers set directly on the 
spadix axis and not (as is the case in P. motleijaniis) on a swollen pad. 

As with many other Pathos, P. beccariamis displays a marked degree of size-related 
variability. In particular the development of the inflorescence seems closely linked to 
the vigour of the plant or even of an individual branch, with as much as 300% size 
difference between inflorescences of comparable age on different duplicates of the 
same collection. 

There are two colour forms of P. beccariamis. The commoner form has yellow 
inflorescences, the rarer dark pink. 

Other specimens examined: BORNEO: SARAWAK: 4th Div., Dulit range, Awa & P.C. YU S 46634 
(K, KEP, L, SAN, SAR, US); 'Native collector' BS 2176 (K); 4th Div., Mulu N.P., slopes of G. Mulu, 
above camp 2, Primack S 42411 (A, K, KEP, L, SAN, SAR); 5th Div., Limbang, Ulu Sg. Medamit, 
Wris’lit & Ismawi S 32296 (BO, K, L, SAN, SAR, SING, US); 4th Div., Niah N.P., Sg. Sekaloh, P.C. 
YU S 40139 (B, K, KEP, L, MO, SAN, SAR); 1st Div., 17th mile Bau - Lundu road, G. Raya, P.C. YU 
& jegotig S 45988 (K, KEP, L, SAN, SAR, US). BRUNEI DARUSSALAM: Temburong, Sg. 
Temburong at Kuala Belalong, ridge W of River, Boi/cc 445 (BRUN, K); Temburong, Amo, Bk 
Belalong, /. Dransficld 7169 (BRUN, K). Temburong, Batu Apoi F.R., ridge W of Kuala Belalong Field 
Studies Center slope, Poutscn & Eri 174 (AAU, BRUN, K). SABAH: No further data, Bitrbidge s.ti. 
(A, K); Kinabalu, Sg. Mesilau, Cliezv & Comer RSNB 4977 (A, K, LE, SING, US); Nabawan, Fidilis 
S 118616 (K, SAN); Keningau, Tulid area, Ulu Sg. Sembauan, Fidilis SAN 125636 (K, SAN); 
Keningau, Pisagon, Fidilis SAN 128252 (K, KEP, SAN); Keningau, Pensiangan F.R., //hi;;//; SAN 
110325 (K, KEP, L, SAN, SAR); Keningau, Ulu Sg. Matud, linipiit SAN 119408 (K, SAN); Tenom, 
Mandalom F.R., Sg. Punti, Mantor SAN 120314 (K, SAN); Tongod, Pinangah F.R., Tinjuk & Hassan 
SAN 117169 {K, KEP, SAN). 

38. Polhos curtisii Hook.f. 

Pathos curtisii Hook.f., FI. Brit. Ind. 6 (1893) 554; Engl, in Engl., Pflanzenr. 21 (1V.23B) 
(1905) 43; Boyce, Blumea 45 (2000) 186-189, fig.lO. — Type; Malaysia, Perak, Larut, 
Kiinstler ('Dr King's collector') 3887 (K, lecto; isolecto CAL, SING, selected by Boyce 
(2000: 186)). 

Pathos penhisttlaris Alderw., Bull. Jard. Bot. Buitenzorg Ill, 1 (1920) 381. — Pathos 
latifoliiis Hook.f., FI. Brit. Ind. 6 (1893) 554; Engl, in Engl., Pflanzenr. 21 (IV.23B) (1905) 
42, nom. illeg., non Pathos latifoliiis L. (1759) (Maluku). — Type: Malaysia, Perak, 
Larut, Kimstler {'Dr King's collector') 3903 (K, lecto, isolecto CAL, SING, selected by 
Boyce (2000; 187)). 

Pathos kiinstleri Hook.f., FI. Brit. Ind. 6 (1893) 554; Engl, in Engl., Pflanzenr. 21 (IV.23B) 
(1905) 42. — Type: Malaysia, Perak, Larut, Kimstler ('Dr King's collector') 2754 (K, lecto, 
selected by Boyce (2000; 187)). 

Pathos inaingai/i Hook.f., FI. Brit. Ind. 6 (1983) 554; Engl, in Engl., Pflanzenr. 21 (IV.23B) 
(1905) 43. — Type: Malaysia, Malacca, 1867-1868, Maingay 1538 (K, lecto, selected by 
Boyce (2000:187)). 

Slender, heterophyllous, root-climbing liane to 3 m. Shoot system architecture unclear; 
eocaul not observed; seedling shingle-leaved; flowering shoot much abbreviated to 
rarely rather elongated through reiteration, (foliage) leafless or, occasionally, bearing 
undersize foliage leaves. Leaves mid-green, paler abaxially, drying mid-green to 
brown, stiffly coriaceous; petiole 2-10.5 x 0.1-0.6 cm, slender, canaliculate, rounded 
abaxially, base decurrent, apex prominently geniculate, sheath distinct, prominent, erect, 
apically ligulate in young growth, ligule later disintegrating; blade 8-26 x 1.6-9.5 cm. 
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Fig. 46. Pathos curtisii. a, juvenile/mature sterile transition shoot; b, shingle leaf; c, mature sterile 
lamina venation detail midrib and intermarginal vein; d, venation detail; e, fertile shoot; 
f, inflorescence; g, spadix detail: a-g, Boi/ce 1094. Scale bars: a = 10 cm; b = 1 cm; c = 1 cm; d = 5 mm; 
e = 8 cm; f = 2 cm; g = 1 mm. 
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broadly to narrowly oblong elliptic, apex acuminate to long-acuminate, apiculate, 
apicule later deciduous, base obtuse; primary lateral veins arising at 45-70°, 
2 intramarginal veins per side, 2-13 mm from blade margin, arising from just above 
base of the midrib, remaining ± parallel to margin, terminating at the tip of the blade. 
Inflorescence solitary to several at different stages on a reiterating flowering shoot; 
peduncle 2.5-6.5 x 0.1-0.4 cm, somewhat robust, strongly curving or straight, the 
inflorescence held erect, mid-green. Spathe 3.4-6.7 x c. 1 cm, linear-triangular to 
narrowly oblong, base rounded, annularly inserted on to peduncle, apex acuminate, 
slightly rough, pale brown tinged reddish pink. Spadix stipitate; stipe 3-19 x 1-2 mm, 
terete; fertile portion 3.5-13.5 x 0.5-0.3 cm, very slender-cylindric, occasionally sterile 
at the tip, pale greyish pink, older inflorescences blackish red. Flowers c. 1.6 mm diam., 
widely scattered, arranged in a lax spiral along the spadix with 6 free tepals and 
6 stamens. Infructescence with few to many berries; fruit 6-11 x 5-7 mm, ellipsoid to 
oblong-ellipsoid; seeds not observed. — Fig. 46. 

Distribution — Thailand (Narathiwat). In Malesia: Sumatera (Sumatera Utara and 
Jambi provinces). Peninsular Malaysia, Singapore. 

Habitat — Wet upper hill, hill and lowland primary to secondary evergreen forest, on 
a variety of substrates, occasionally on limestone, 60-1200 m altitude. 

Notes — Easy to identify in Peninsular Malaysia as it is the only goniurid Pathos there. 
It is very similar to P. beccarianiis (Borneo) but distinguishable by much longer petioles 
(up to 10.5 cm vs 4 cm in P. beccarianiis), prominent petiole sheath, stiffly chartaceous 
(not coriaceous), leaf blades and roughened (not pubescent) spadix. 

For such a distinctive species (the only representative of the remarkable Goniurus 
supergroup in continental SE Asia) P. cnrtisii has a chequered taxonomic history; three 
of its four synonyms were described on the same page of the Flora of British India. Of 
these synonyms. Hooker's P. latifolius (the name most often applied to P. curtisii in 
herbaria) is illegitimate, being antedated by P. latifolius L. (q.v.). Alderwerelt was 
aware of this and published a new name, P. peninsularis (Alderwerelt 1920), for 
Hooker's P. latifolius. However, Alderwerelt apparently had not appreciated that 
Hooker had described the same species under four different names. 

Other specimens examined: PENINSULAR MALAYSIA: Pahang, SW Pahang, W Lesong F.R., 
near Sg. Jekati, Ahmad & Sliukor 527 (A, C, SING); Malacca, Alvins 106 (SING); Perak, Matang, 
Bubu F.R., Compartment 76 Boyce 698 (K, KEP); Negeri Sembilan, Pasoh F.R., trail to and 
environs of new Canopy Walkway, Boyce 1094, Boyce 1335 (K, KEP); Perak, Trolak F.R., Chellialt 
KEP 104636 (K, KEP, SING); Penang, Bt. Ferringgi, Curtis 808 (K, SING); Perak, Taiping Curtis 
2987 (SING); Kedah, G. Baling, Furtado s.u. (SING); Negeri Sembilan, Selaru F.R., Holttum 9727 
(BO, K, SING); Selangor, Sg. Buloh, R.R.). Experiment Station, Kaimnl s.u. (SING); Selangor, 
Campus forest, U.K. Bangi, Kasim & Zai 2994 (UKMB); Terengganu, Jambu Bongkok F.R., 
Dungun, Kassim s.u. (UPM); Perak, Larut, Sunkei ('Sunkei Perak'); Kunstler {'Dr King's collector') 
3012 (BM, CAL, K, SING); Perak, Larut, Kunstler {'Dr King’s collector') 4221 (BM, CAL, K); Perak, 
Waterfalls Hill, Kunstler ('Dr Kings' Collector') 4236 (BM, SING); Perak, Thaiping (Taiping) Larut, 
Kunstler {'Dr King's collector’) 8493 (BM, CAL, K); Malacca, Maingay 3041 (K); Terengganu, Jambu 
Bongkok F.R., Dunggun, Mk. Ar. 4957 (UKM); Perak, Taiping, along road to Maxavell's Hill 
Station, Nicolson 1070 (SING, US) & 1071 (SING, US); Johorc, Ulu Endau, Labis F.R., 
Compartment 285, Ogata KEP 110386 (A, K, KEP, SING); Terengganu, Jambu Bongkok F.R., Poore 
KL 1169 (UPM); Selangor, 15th mile Padang track, Ridley s.n. (SING); Perak, Dindings, Ridley 7248 
(K, SING); Perak, G. Kelidang, Ridley 9696 (SING); Perak, Dindings, Ridley 10318 (K, SING); 
Perak, Taiping Hills, Ridley 11420 (BM, K, SING), Selangor, Kuala Lumpur, Ridley's collector s.n. 
(SING); Perak, Scortecluni 624a (K); Perak, probably Larut, Scortechini 675 (K); Perak, G. Bujang 
Melaka, Chenderiang Peak, Shah et al. 3367 (C, KEP, MO, SING); Penang, Telok Aling, Sinclair 
SING 39378 (E, K, SING, US). SINGAPORE. Jurong Road, 15th mile. Corner SING 26102 (K, 
SING); Kranji, Goodenough 5108 (BM, SING); Kranji, Lanclasse 40 (P); Bk. Mandai, Mat s.n. (SING); 
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Bk. Mandai, Ridley 6535 (SING); Bk. Mandai, Ridley s.n. (SING). SUMATERA: Sumatera Utara, 
Kualu (Koealoe), near the Aekanopan (Aek Kanopan), Loendoet concession, Bartlett 8450 (US); 
Jambi, Pasir Mayang, P.T. IFA concession, Vrceken-Buijs 70 (BO, L) & 71 (BO, L). 

39. Pothos luzonensis (C. Prcsl) Schott 

Pathos luzonensis (C. Presl) Schott, Oesterr. Bot. Wochenbl. 5 (1855) 19; Miq., Flora Ned. 
Indie 3 (1856) 182; Schott, Aroideae (1856-1857) 25, t.56 & Prodr. Syst. Aroid. (1860) 
574-575; Merr., Enum. Philippine PI. 1 (1922) 173; Engl, in A. & C. D.C., Monogr. Phan. 
2 (1879) 93-94 & in Engl., Pflanzenr. 21(IV.23B) (19()5) 42-43. — Goninnts luzonensis 
C. Presl, Epimel. Bot. (1851) 244. — Type: Philippines, Luzon, Albay Prov., 1841, 
Cuming 1045 (PRG, holo; iso BM, E, G, K, L, LE, M, MO, P). 

Slender to rather robust, (heterophyllous?), root-climbing liane. Shoot system 
architecture unclear; eocaul and seedling not observ^ed; flowering shoot much 
abbreviated, (foliage) leafless. Leaves chartaceous to somewhat coriaceous, drying mid¬ 
green to brown with the mid-rib and (in larger leaves) primary venation yellowish; 
petiole 2-9 x 0.1-0.4 cm, slender, canaliculate, rounded abaxially, base decurrent, apex 
prominently geniculate, sheath distinct, prominent, erect, apically ligulate in young 
growth, ligule and sheath margins later scarious-disintegrating; blade 8-28 x 1-10 cm, 
narrowly to oblong or broadly falcate-elliptic, apex acuminate to long-falcate 
acuminate (the latter especially in broader leaves), apiculate, apicule later deciduous, 
base obtuse, largest leaves minutely peltate or, rarely, prominently cordate; primary 
lateral veins arising at 35^5°, 2 intramarginal veins per side, 2-15(-20) mm from blade 
margin, arising from just above base of the midrib, remaining ± parallel to margin, 
terminating at the tip of the blade. Inflorescence several to many together at different 
stages from a reiterating flowering shoot; peduncle 2.5-22 x 0.1-0.4 cm, rather slender, 
curving or straight. Syathe 2-6 x c. 1 cm, oblong to narrowly oblong, base rounded, 
annularly mserted on to peduncle, apex acuminate. Spadix stipitate; stipe 3-18 x 0.5-1 mm, 
terete; fertile portion 7-18 x 0.5-0.3 cm, slender-cylindric, straight to markedly zig¬ 
zagging. Flowers c. 1.8 mm diam., widely scattered, arranged in a lax spiral along the 
spadix sometimes on a low 'receptacle', with 6 free tepals and 6 stamens. Infructescence 
with few berries; fruit (immature) 6-9 x 4-6 mm, oblong-ellipsoid; seeds not observed. 
— Fig. 47. 

Distribution — Malesia: endemic to the Philippines (Luzon and Samar). 

Habitat — Dense hill to upper hill forest, 700-1100 m altitude. 

Notes — The only goniurid Pothos in the Philippines and thus easy to identify as fertile 
material. It is most similar to P. beccarianus (Borneo) but separable by the falcate, 
oblique leaf blades, glabrous spadix and longer, narrow spathe. 

Pothos luzonensis is very variable. Some populations tend towards having the 
individual flowers raised on a weak 'receptacle' whereas others have the flowers 
simply inserted on the spadix axis. In addition there are forms notable for narrow leaf 
blades and straight spadices and others (including the type) with wider leaves and 
zig-zagging spadices; the very largest leaves tending to prominently cordate bases, a 
rather rare condition in Pothos. Despite the extremes of variability, a range of 
intermediates occurs and the variability is not here considered to be of taxonomic 
significance. 

Other specimens examined: PHILIPPINES: Luzon, Abra Prov., Massisiat, Mt Portoc, SitioGarau, 
Alcasid et nl. PNH 1660 (A, K, PNH); Luzon, Bataan Prov., Curran FB 5948 (US); Luzon, Ilocos Norte, 
Mt Semenublan, E of Neuva Era, Iwatsuki et at. 234 (AAU, BKF, C, K, KYO, L, MO, PNH); Luzon, 
Ilocos Norte, Mt Semenublan, E of Neuva Era, heatsiiki et al. 243 (BKF, C, K, KYO, L, MO, PNH, 
SING); Luzon, Rizal, Montalban, Lolier 7036 (K, US); Luzon, Rizal, Montalban, Loher 7037 (K, US); 
Luzon, Idzal, Balacbac, Loher BS 13067 (P); Luzon, Tayabas Prov., Kinatakutan, Oro FB 30841 
(SING); Luzon, Camarines Prov., Ramos BS 1529 (A, BM, L, MO, SING); Luzon, Zambales Prov., 
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Fig. 47. Pathos luzoncnsis. a, fertile shoot; b, base of inflorescence; c, spadix detail; d, mature shoot 
detail: a-d, Sulit PNH 6399. Scale bar: a, d = 2 cm; b = 7 mm; c = 2.7 mm. 
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Mt Marangay, Rcimos & Edaiio BS 44533 (BO, L, LE, SING); Samar, Mt Catubig, Wright, Siilit PNH 
6399 (L); Luzon, Ilocos Norte, Mt Tagki, Nouva Era, Veridinil & Rpydoso PNH 121685 (K, PNH); 
Luzon, Camarines Prov., Ml Isarog, Vidal 3967 (A, K). 

40. Pothos motleyanus Schott 

Pathos molkyanus Schott, Aroideae (1856-1857) 25, t.55 & Prodr. Syst. Aroid. (1860) 574; 
Engl, in A. & C. tXI, Monogr. Phan. 2 (1879) 94 {'mottleynnus') & in Engl., Pflanzenr. 21 
(IV.23B) (1905) 42; Ridl., J. Straits Branch Roy. Asiat. Soc. 44 (1905) 187; Merr., J. Straits 
Branch Roy. Asiat. Soc., special ed. (1921) 87. — Type: 'Malaysia, Sabah, P. Labuan' 
Motley 99 (K, holo). See notes below. 

Rather robust, heterophyllous, root-climbing liane. Shoot system architecture unclear; 
eocaul not observed; seedling shingle-leaved; flowering shoot much abbreviated, 
(foliage) leafless, reiterating. Leaves stiffly coriaceous, very shortly ginger-tomentose 
abaxially, drying mid-brown with orange-brown abaxial surface; petiole 1.5-5 x 
0.1-0.2 cm, stout, weakly canaliculate, rounded abaxially, apex prominently 
geniculate, sheath wide with two short, triangular ligules at tip, but soon degrading 
and not conspicuous in older portions of plant; blade 7-25 x 2-13 cm, narrowly to very 
broadly oblong-elliptic, oblique, falcate or not, apex acuminate, apiculate, base obtuse 
to slightly cordate; primary lateral veins arising at 70-85°, 2 intramarginal veins per 
side, 2-20 mm from blade margin, arising from just above base of the midrib, 
remaining ± parallel to margin, terminating at the tip of the blade. Inflorescences several 
together at different stages; peduncle 2-4 x 0.1-0.4 cm, slender, curving or straight, the 
inflorescence held erect to spreading, tending to become pendent into fruiting. Spatlie 
2.2-2.5 X 0.2-0.25 cm, linear, base rounded, annularly inserted on to peduncle, apex 
acuminate. Spadix stipitate; stipe 7-10 mm long, terete; fertile portion 6-9 x 0.1-0.2 cm, 
slender-cylindric, tomentose. Flozucrs c. 1.6 mm diam., widely scattered, arranged in a 
lax spiral each on a an expanded 'receptacle', with 6 free tepals and 6 stamens. 
Infructescence with few berries; fruit 8-11 x 5-6 mm, ellipsoid to oblong-ellipsoid; seeds 
not observed. — Fig. 48. 

Distribution — Malesia: endemic to Borneo. See notes below. 

Habitat — Not recorded. 

Notes — Pothos motleyanus is immediately recognizable by stiffly coriaceous, abaxially 
ginger-tomentose leaf blades. It is one of three goniurid Pothos endemic to Borneo, the 
others are P. bcccarimnis (which has similar large inflorescences but with the flowers 
not raised on swollen pads, and thinly coriaceous leaf blades lacking the ginger- 
tomentose backs) and P. oliganthiis (which is distinguishable by the consicierably 
smaller and fewer-flowered glabrous inflorescences). 

The only specimen with incontrovertible provenance is faheri snb Exped. Nieuwenhiiis 
996 from Central Kalimantan. The type is annotated as (Pulau) Labuan, Sabah, but we 
have seen no further collections from Labuan and have not encountered this highly 
distinctive species in mainland Sabah, Brunei or Sarawak. It seems most probable that 
the type came from much further south in Borneo (see van Steenis (1950) for details of 
Barber and Motley collecting localities) and that P. motleyanus is endemic to 
Kalimantan. 

Other specimens examined: BORNEO: KALIMANTAN: Further data and collector's name 
illegible, 574 (BO); C Kalimantan, Bk. Moang, jaheri sub Exped. Niemvenhuis 996 (BO). 

41. Pothos oliganthus P.C. Boyce & A. Hay, sp. nov. 

Plerumque non rite in herbariis utpote Pedicellarum paid agnitus est, sed inflorescentiis 
minutis pcrpaucifloris flores sessiles unoquoque receptaculo carenti ferentibus ac 
sepalis liberis statim distinguibilis. Coniunctio eadem characterum inflorescentiarum 
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Fig. 48. Pathos motkyanus. a, fertile shoot; b, spadix detail; c, lower part of adherent adult shoot; 
d, upper part of adherent adult shoot; e, shingle shoot; a-e. Motley 99. Scale bar: a, c, d = 2 cm; 
b = 1.6 mm. 
























































554 


Telopea 9(3): 2001 


etiam P. oligantluim ab omnibus ceteris speciebus generis Potlii separat. — Type: 
Malaysia, Sarawak, 2nd Div., Sri Aman, 85th mile, Ulu Sg. Silantek Kiri, path from 
G. Silantek, 26 Aug 1980, 1. Paic S 42566 (K, holo; iso A, L, MO, SAN, SAR). 

Slender, (heterophyllous?), root-climbing liane. S/ioof si/slein architecture unclear; 
eocaul and seedling not observ'ed; flowering shoot much abbreviated (foliage) leafless. 
Leaves chartaceous to somewhat coriaceous, drying greenish brown; petiole 0.4-3 x 
0.1-0.12 cm, slender, very narrow-canaliculate, apex weakly geniculate, sheath 
distinct, prominent, erect, apically ligulate in young growth, ligule later disintegrating; 
blade 6-21 x 1-4.5 cm, very narrowly to narrowly elliptic, oblique, weakly falcate, apex 
long-acuminate, apiculate, apicule later deciduous, base obtuse; primary lateral veins 
arising at 60-70°, 2 intramarginal veins per side, 2-8 mm from blade margin, arising 
from just above base of the midrib, remaining ± parallel to margin, terminating at the 
tip of the blade. Inflorescence solitary, rarely several at different stages on a reiterating 
flowering shoot; peduncle 0.3-1.3 x 0.05-0.1 cm, very slender, pale green. Spaflie 
c. 3 X 2 mm, oblong-ovate, cucullate, base rounded, apex acuminate, white. Spadix 
stipitate; stipe 1-7 mm long, terete; fertile portion 0.3-0.5 cm, very slender-cylindric, 
white. Flowers usually 3, seldom more than 5, per inflorescence, c. 1 mm diam., slightly 
scattered, with 6 free tepals and 6 stamens. Infructescence with few fruits; fruit 
(immature) 3-5 x 2-3 mm, obclavate ellipsoid; seeds not observed. — Fig. 49. 

Distribution — Malesia: endemic to Borneo (E & S Sarawak). 

Habitat— Mixed lowland to hill dipterocarp forest or kerangas on slopes and ridges, 
300-540 m altitude. 

Note — Frequently misidentified in herbaria as Pedicellaruin paiei (q.v.) but 
immediately distinguishable by the very small, very few-flowered inflorescences 
bearing sessile flowers lacking a receptacle, and the free tepals. This same combination 
of inflorescence characters also serves to separate P. oliganlhus from all other species of 
Pothos. 

Other specimens examined: BORNEO: SARAWAK: 3rd Div., Belaga, Linau, Sg. Iban, Lee S 45534 
(K, L, MO, SAN, SAR, US); lst/2nd Div. Boundary, G. Buri, 75th mile, Martin & Ismmvi S 36660 
(K, KEP, L, MO, SAR, US); 1st Division, Bk Buri, Paie S 42082 (K, L, SAN, SAR, US). 


Pedicellarum 

Pedicellaruin M. Hotta, Acta Phytotax. Geobot. 27 (1976) 61-65; Nicolson, Aroideana 
7 (1984) 56-57; Mayo et al.. Genera of Araceae (1997) 100, pl.6, pi. 108B. — Type: 
Pedicellarum paiei M. Hotta. 

Rather slender rarely secondarily hemi-epiphytic (see Croat 1990:11; Putz & Holbrook 
1986), root climbing, heterophyllous, liane. Shoot system weakly differentiated into 
adherent, physiognomically monopodial (see Boyce 1998, Boyce & Nguyen 1995, 
Boyce & Poulsen 1994, Boyce & Hay 1998, Boyce 2000, Hay 1995) non-flowering shoots 
and free, sympodial fertile shoots, inflorescences arising from highly ramified, 
abbreviated shoots arising from beneath the leaf; seedling a cataphyll-bearing but 
otherwise leafless, photosynthesising thread-like eocaul; adult plants producing 
flagelliform, leafless (cataphyll-bearing), skototropic, foraging shoots; juvenile plants 
shingle-leaved; internodes (except at the beginning of branches) much longer than 
thick. Leaf blades simple, entire, narrowly lanceolate to elliptic, even-sided to slightly 
asymmetrical, with reticulate venation, the primary lateral veins on each side of the 
midrib traversed by two intramarginal veins running ± from the base and from about 
midway along the midrib to the apex, or first to the distal margins and then to the 
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Fig. 49. Pathos oliyaiithus. a, fertile shoots; b, venation detail; c, inflorescences; d, whole flower, side 
view; e, tepal and stamen, inside view; f, tepal and stamen, side view; g, tepal and stamen, outside 
view; h, stamen, ventral view; i, tepal, bottom view; j, tepal, top view; k, tepal, side view; 
1, infructescence; m, ovary, transverse section; n, ovary, window cut into side, tepals in place; 
o, fruit, transverse section: a-o, Paie S 42566. Scale bar: a = 3 cm; b, c, 1 = 2.2 mm; d & o = 1.7 mm; 
e-h, m, n = 1.1 mm; i, j, k = 0.8 mm. 
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apex; petiole with a narrow, ± clasping sheath and a conspicuous apical geniculum. 
Inflorescences arranged on lateral short shoots bearing cataphylls and elaborated by 
sympodial branching into leafless, highly complex, compact synflorescences bearing 
two to many inflorescences flowering in series, synflorescences borne along leafy 
branches or on older leafless parts of the stem, sometimes arising from there. Spatlie 
inconspicuous, ovate, opening wide and held away from the spadix, green to yellow. 
Spadix long-stipitate, axis flexuose, minutely hispid-papillose. Flowers bisexual, 
scattered, on short pedicels, with a large and conspicuous receptacle, and a perianth of 
6 completely united tepals forming a cup-like structure; stamens 6, free, with broad, 
flattened, filaments and latrorse anthers, thecae ellipsoid ovary trilocular, the locules 
uniovulate, ovules anatropous on an axile placenta at the base of the septum; stigma 
umbonate, sessile. Fruit a 1-3-seeded elongate oblong-ellipsoid berry ripening from 
green through yellow to bright red, individually distinct and (relative to spadix) very 
large; seeds large, exalbuminous compressed-ellipsoid, testa smooth, thin, embryo 
macropodal. Pollen monosulcate, ellipsoid-oblong, small [mean 17 pm (Grayum 1984, 
1992)], exine reticulate, minutely muri-tuberculate. Cliroinosoines: not recorded. 

Distribution — One species; endemic to Borneo. 

Habitat — Primary to disturbed secondary lowland to upper hill forest on slopes or 
river banks, 150-1000 m altitude. 

42. Pedicellarum paiei M. Hotta 

Pedicellariini paid M. Hotta, Acta Phytotax. Geobot. 27 (1976) 61-65; Nicolson, 
Aroideana 7 (1984) 56-57; Mayo et al.. Genera of Araceae (1997) 100, pl.6, pl.l08B. — 
Type: Malaysia, Sarawak, 9th Div., Serian, G. Penrissen, 3 May 1962, /. Paie S 16354 
(KYO, holo; iso K, L, SING). 

Slender, heterophyllous, root-climbing liane. Shoot system differentiated into non¬ 
flowering adherent and free, lateral flowering stems; eocaul not observed seedling 
shingle-leaved; flowering shoot much abbreviated, (foliage) leafless. Leaves stiffly 
chartaceous, mid-green, paler abaxially, drying mid-green to brown; petiole 1-2 x 
0.1-0.2 cm, slender, very narrowly canaliculate, apex geniculate, sheath very 
indistinct; blade 5-16 x 1.5-5 cm, broadly to narrowly elliptic or ovate-elliptic, apex 
acuminate to long-acuminate, straight to markedly falcate, apiculate, apicule later 
deciduous, base subacute to obtuse; primary lateral veins arising at 60-70°, 2 
intramarginal veins per side, 2-6 mm from blade margin, arising from just above base 
of the midrib, remaining ± parallel to margin, terminating at the tip of the blade. 
Inflorescence solitary to rarely paired; peduncle 6-8 x c. 0.1 mm, very slender, straight, 
the inflorescence held erect to spreading, greenish yellow. Spathe 4-6 x c. 4 mm, ovate, 
base rounded, annularly Inserted on to peduncle, apex acuminate, greenish yellow. 
Spadix stipitate; stipe 3-4 x c. 0.9 mm, terete; fertile portion 2-3.5 x c. 0.15 cm, slender- 
cylindric, prominently zig-zagging, greenish yellow. Flowers 5-11 per inflorescence, 
c. 2 mm diam., widely scattered, briefly stipitate, arranged in two rows along the 
spadix with a prominent receptacle, 6 fused tepals forming a cup and 6 free stamens. 
Infructescence with few berries (but generally each flower fertile); fruit 6-13 x 4-6 mm, 
elongate oblong-ellipsoid with a prominently truncate apex; seeds elongate-ellipsoid, 
4-6 X 3-4 mm. — Fig. 50. 

Distribution — As for genus. 

Habitat — As for genus. 

Note — Much material in herbaria hitherto annotated as Pedicellariini paiei is referable 
to Potlios oligantlius (see above), despite Pedicellariini being immediately 
distinguishable, by the larger, more floriferous inflorescences, stipitate receptacled 
flowers and the cup-like structure formed by the fused tepals. 
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Fig. 50. Pedicellarum paiei. a, fertile shoots; b, venation detail; c, inflorescence; d, whole flower, side 
view; e, fused tepals, stamen just visible, side view; f, fused tepals, stamens visible, top view; 
g, stamen, inside view; h, stamen, out view; i, stamen, side view; j, whole flower, ovary 
longitudinally sectioned; k, ovary, transverse section; 1, berry, side view; m, berry, rear view: 
a-m. Church et al. 1 074. Scale bar: a = 3 cm; b = 1.7 mm; c, 1, m = 5 mm; d-f, j, k = 3.3 mm; g - i = 0.5 mm. 
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From the scattered provenances of available collections it is quite probable that 
Pedicdtanim paid is not a rare species and is more likely simply overlooked. 

[A combination for this species in Pathos has been made by Grayum (1984: 634; 1992) 
but was not effectively published; the argumentation presented by Grayum is based 
on (misidentified) P. oligantlnis.] 

Other specimens examined: BORNEO: SARAWAK: 1st Div., Matang N.R, Ulu Sg. Rayu, Iswaivi 
S 54080 (K, KEP, L, SAN, SAR, US); 1st Div., Bau, Kubah N.P., ridge leading from main road, c, 2 km 
from park entrance, Boi/cc 782 (K, M, SAR); 1st Div, G. Matang, 'Native collector' 5178 (UCL). 
SABAH: Nabawan, Syt. Benawood, Sg. Maadun, Krhpiiuis SAN 104271 (SAN); Sandakan, Ulu Sg. 
Pinangah, Lassan SAN 107216 (K, SAN). KALIMANTAN: W Kalimantan, Sintang, Bk. Baka N.P., 
along Sg. Ella, Church el at. 303 (A, BO, K); W Kalimantan, Sintang, HPH km 69-73, W of camp off 
main (new) logging road. Church et al. 1014 (A, BO, K); CE Kalimantan, W Kutai, no. 28, near Long 
Liah Leng, Eudcrt 2942 (BO, K, L). 


Pothoidium 

Pothoidium Schott, Oesterr. bot. Wochenbl. 7 (1857) 70 & Aroideae 6 (1856-1857) 26, t.57 
& Gen. Aroid. (1858) 96 & Prodr. Syst. Aroid. (1860) 575-576; Engl, in A. & C. DC, 
Monogr. Phan. 2 (1879) 94-95; Benth. & Hook.f., Gen. PI. 3(2) (1883) 999; Engl. & Prantl, 
Nat. Pflanzenfam. T.2, Ab.3 (1889) 114-115; Engl, in Engl., PBanzenr. 21 (IV.23B) (1905) 
44-46, fig.18; Merr., Enum. Philippine PI. 1 (1922) 174; Elmer, Leafl. Philippine Bot. 
10(133) (1938) 3627; Mayo et al.. Genera of Araceae (1997) 100, pi.7. — Type: Pothoidium 
lobbiaiuim Schott. 

Large, slender to robust, root climbing, homeophyllous, tough, fibrous lianes. Shoot 
si/stem usually clearly differentiated into adherent, physiognomically monopodial (see 
Boyce 1998, Boyce & Nguyen 1995, Boyce & Poulsen 1994, Boyce & Hay 1998, Boyce 
2000, Hay 1995) non-flowering shoots and free, physiognomically monopodial 
pendent, flowering shoots; juvenile plants with leaves as for adults but much smaller 
and more congested; internodes (except at the beginning of branches) much longer 
than thick. Leaf blades simple, entire, narrowly lanceolate to broadly ovate, with 
reticulate venation, the primary lateral veins on each side of the midrib traversed by 
one or more intramarginal veins running ± from the base and from about midway 
along the midrib to the apex, or first to the distal margins and then to the apex; petiole 
broad, flattened and lamina-like with a small apical articulahon, the leaf resembling 
that of some Citrus. Inflorescences several to many, borne in a terminal branching 
system, lower inflorescences axillary to a foliage leaf, upper ones either subtended by 
a cataphyll or without a subtending leaf, peduncular axis slender, composed of one to 
several internodes, sometimes subtended by a prophyll, sometimes also bearing a 
cataphyll ± halfway up. Spathe occurrence irregular, often absent, linear-lanceolate, 
widely spreading, margins usually revolute. Spadix apparently often functionally 
unisexual, cylindric, sessile to long-stipitate when subtended by spathe. Floxoers 
apparently usually unisexual, sometimes bisexual, congested, with a perianth of 6 free 
tepals; male flowers with well developed anthers and apparently sterile ovary; female 
flowers with large fertile ovary and lacking stamens; stamens 3-6, free, number often 
varying on a single spadix, filaments broad, flattened, anthers extrorse, thecae short, 
ellipsoid, dehiscing by a broad slit; ovary 1-locular, ovule 1, anatropous on a sub-basal 
placenta; stigma discoid-hemispheric. Fruit a 1-seeded berry, individually distinct and 
large relative to size of spadix; seed large, exalbuminous, testa smooth; embryo 
macropodal. Pollen monosulcate, ellipsoid-oblong, medium-sized [mean 26 pm. 
(Grayum 1984, 1992)], exine reticulate, muri-psilate, apertural exine shallowly 
fossulate or verrucate. Chromosomes: 2n = 24 (Petersen 1989). 
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Distribution — One species in the Philippines, Sulawesi, Maluku and Taiwan (Lanyu 
Island). 

Habitat — Primary to disturbed lowland to hill forest on a variety of substrates 
including clays and volcanic-derived soils, 30-500 m altitude. 

43. Pothoidium lobbianum Schott 

Pothoidium lobbianum Schott, Oesterr. Bot. Wochenbl. 7 (1857) 70. — Type; Philippines, 
Luzon, Manila, Lobb s.u. (K, holo). 

Slender to robust, high root-climbing liane. Shoot system well-differentiated into 
adherent, climbing shoots and free, lateral flowering branches; eocaul not observed; 
seedling with congested leaves similar in shape to adult, but with blade elliptic and as 
long as petiole, becoming progressively larger as shoot extends. Leaves mid-green 
above, slightly paler below, drying variously dull green to orange-brown; petiole 
4-17.5 X 0.4-2 cm, greatly exceeding the blade in length, oblanceolate, distally rounded 
to truncate to auriculate; blade (0-)l-6 x 0.3-1.5 cm, elliptic to narrowly triangular- 
lanceolate, somewhat acute, base rounded to truncate; primary lateral veins very 
obscure, diverging at c. 30-40°, intramarginal veins nearly invisible, 2 (or 3) on each 
side of the midrib. Inflorescences several to many, borne in a terminal branching system 
on either the primary or subsidiary (in which instance primary inflorescence system 
often accompanied by two or more subsidiary systems) tips of long pendent shoots, 
branching system 9-41 cm in total length, lower inflorescences axillary to a foliage leaf, 
upper ones either subtended by a cataphyll or without a subtending leaf; peduncular 
axis slender to very stout, composed of one to several internodes, sometimes 
subtended by a prophyll, sometimes also bearing a cataphyll ± halfway up; peduncle 
slender, 1-2 cm long. Spathe 2-3 x 0.2-0.4 cm, + lorate-lanceolate, spreading to slightly 
reflexed, greenish white. Spadix long stipitate to sessile; stipe 0-3.5 cm long; fertile 
portion 1-6 x 0.2-0.4 cm, slender to rather stoutly cylindrical, pale green. Flowers c. 1.3 
mm diam., with 6 free tepals and 6 stamens. Infructescences with many berries; fruit 
0.8-1.1 X 0.5-1 cm, globose-oblong to obovoid, bright red when ripe; seeds ellipsoid, c. 
1 cm X 6 mm, mid-brown. — Fig. 51. 

Distribution — As for genus. 

Habitat — As for genus. 

Note — Unique in the Araceae in the structure of the inflorescence system; fertile 
material is unlikely to be confused with any other species. Nevertheless, Pothoidium 
lobbianum is not infrequently collected as Pothos cylindricus, a species with strikingly 
similar vegetative appearance that occurs sympatrically with Pothoidium lobbianum in 
the Philippines. 

Other specimens examined: PHILIPPINES: Luzon, Cagayan Prov., Callao vicinity of Penablanca, 
Addiini 65 (A, MO); Luzon, Cagayan Prov., Littoc, vicinity of Penablanca, Adduru 774 (A, MO); 
Luzon, Cagayan Prov., Laguna, vicinity of Penablanca, Adduru 199 (A, K, MO, US); Luzon, 
Cagayan Prov., Penablanca, Bolster 723 (MO); Luzon, Bataan Prov., Lamao kiver, Mt Mariveles, 
Borden FB 3053 (K, US); Luzon, Isabela Prov, Palanan, San Isidro, Sierra Madre Mts. E foothills, 
NW of Diago, c. 1.5 km SSE of Palanan Point, Leonardo Co 3512 (A, K, KEP, L, PNH, US); Luzon, 
Camarines Sur Prov, Mt Isarog, Convocar 2901 (MO); Luzon, Quezon N.P., Croat 52994 (MO); 
Luzon, Benguet Prov, Kias, Elmer 6435 (K, US); Mindanao, Agusan Prciv, Cabadbaran 
(Mt Urdaneta), Elmer 13444 (BM, K, MO, US); Luzon, Sorsogon Prov, Irosin (Mt Bulusan), Elmer 
14429 (BM, K, MO, US); Luzon, Laguna Prov, Los Banos (Mt Maquiling). Elmer 17887 (K, MO, US); 
Mindoro, Mindoro Orientale, Pola River, Fenix BS 28231 (PNH); Luzon, Apayao, Gutierrez et al. PNH 
117267 (BM); Luzon, Haenke s.n. (B); Luzon, ]ager s.n. (B); Luzon, Rizal, Montalban, Loiter 2462 
(K, US); Luzon, Rizal Prov, Montalban, Loiter 7046 (K); Luzon, Rizal Prov, Montalban, Loiter 7047 
(K, US); Biliran, McGregor BS 18538 (MO); Luzon, Quezon Prov, Hinabaan, Guinayangan, Mendoza 
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Fig. 51. Pothoidium lobbiamim. a, habit; b, detail of leaf blade and petiole venation; c, infructescence; 
d, detail of basal portion of spadix; e, flower, top view; f, flower,one tepal removed; g, gynoecium, 
longitudinal section, a-b, de Vogel 3866 (K); c: Loher 7047 (K); d, Merrill 2293 (K & Kew spirit 
collection 58025);. e-g. Herb. Lugd. Bat. (K). Scale bar: a = 3 cm; b = 1 cm; c = 1,3 cm; d = 4 mm; 
e-g = 0.7 mm. 
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PNH 97846 (K, PNH); Luzon, Tanay, Morong, Merrill 2293 (K, US); Albay Prov., Mt Malinao Tuui, 
Miicado 1670 (K); Samar, 4 km W of Bagacay Barrio, about 20 km W of Wright, along Ulat River, 
Nicolson 802 (B, K, US); Negros, Negros Orientale, Mt Canlaon, above Canlaon, Nicolson 831 (US); 
Luzon, Rizal Prov., Bosoboso, Riiims BS 1015 (US); Luzon, Batangas Prov., Rniuos BS 1831 (BM, MO); 
Samar, Catubig River, Ramos BS 24304 (US); Batan, Batanes Prov., Mt Iraya, Ramos BS 80257 (K); 
Luzon, Cavite Prov., Ramos & Derot/ BS 22535 (K, US); Mindoro, Mindoro Orientale, Pola River, Reed 
PNH 170249 (PNH); Luzon, Camarine.s Norte, Basud, Tuaca, Mt Nilisan, Reynoso el al. PPI 1228 
(PNH, US); Luzon, Camarines Norte, Basud, Tuaca, Mt Nilisan, Reynoso el al. PPI 1305 (PNH, US); 
Luzon, Camarines Sur Prov., Bicol N.P., c. 1 km from Mapolidan, Sinclair 9530 (E, PNH, SING); 
Luzon, Bataan Prov., Morong, tractor road from Morong to Mt Natib, above Refugee Camp and 
Morong River, Soejarto etal. 7771 (K, MO, PNH); Luzon, Laguna Prov., Los Banos, Steiner 512 (PNH, 
US); Luzon, Sorsogon Prov., Mt Bulusan, Sniit PNH 3630 (MO); Mindoro, Mt Yagaw, E slope, Sulit 
& Conklin PNH 17686 (BM, K); Luzon, Rizal Prov,, Bosoboso, Morong, Vidal 3965 (K); Mindanao, 
Butuan, Weber 1049 (US); Leyte, Wenzel 510 (BM, E, MO, US); Leyte, Wenzel 992 (BM, MO); 
Surigao, Wenzel 3013 (K, MO); Mindanao, Butuan, Wester BS 19355 (US); Luzon, Bataan Prov., 
Lamao River, Mt Mariveles, Whitfbrd 503 (K, US); Mindanao, Davao Prov., Santa Cruz, Williams 2936 
(US). SULAWESI: Minahassa, G. Tetavviran, Alston 16403 (BM, BO); Sulawesi Utara, 220 km W of 
Manado, 50 km inland from Pangi, on Sg. llanga, Burley et al. 3599 (A, BO, E, K, KEP, MO, US); 
Sulawesi Utara, 220 km W of Manado, 50 km inland from Pangi, tributary of Sg. llanga, Burley 
et al. 3738 (A, BO, K, US); Sulawesi Utara, Bolaang Mongondo, between Pinogaluman and Pindol, 
de Vogel 2552 (BO, L, US); Sulawesi Utara, Bolaang Mongondow, Dumoga Bone N.P., Toraut Dam, 
along Toraut River, de Vogel & Vermeulen 6599 (BO, K, L, US); Minahassa, Reorders 16135 (BO, K, L); 
Minahassa, Koorders 16140 (BO, K, L); Sulawesi Utara, Dumoga Bone N.P., Toraut, beside Sg. 
Tumpah, Martin s.n. (BM); Sulawesi Utara, Dumoga Bone N.P., Whitmore & Sidiyasa 3422 (BO, K). 
MALUKU: N Maluku, Akelamo, N of Djailolo, Alston 16897 (BM, BO); N Maluku, Halmahera, G. 
Jailolo, de Vogel 3499 (BO, K, L, MO); N Maluku, Bacan Is., near Amasing Kali, de Vogel 3866 (BO, 
K, L, MO). 


Insufficiently known species 

44. Pothos longus Ridl., J. Straits Branch Roy. Asiat. Soc. 44 (1905) 188. — Type: 
Malaysia, Sarawak, l^^' Div., four miles from Kuching, Haviland 934 (not found). 

Note — There is no material of this collection in SING, and we have been unable to 
locate a specimen in any of the herbaria to which Haviland is supposed to have sent 
duplicates. Ridley's description of P. longiis implies that it is very close to, if not 
identical with, P. mirabilis; if the latter proves to be true, the name P. longus has priority. 

Doubtful species 

Pothos sanderianus Hort., Card. Chron. n.s. 21 (1884) 711. 

Pothos nitens W. Bull, Cat. 1887 (1887) 11. 

The descriptions of both are too vague to enable identification and it is not even clear 
that they are of Pothos plants; it is possible that they are Piperaceae. No types were 
cited and no authentic material has been located. 

Newly excluded species 


Pothos latifolius L. 

Pothos latifolius L. in Stickman, Herb. Amboin. (1754) 25. [— Pothos macrostachyus 
Moritzi, Syst. Verz. (1846) 83; Schott, Prodr. Syst. Aroid. (I860) 572, nom.superfl. pro P. 
latifolius L.]. — Pothos tener Schott, Aroideae 1 (1856-7) 24 & Prodr. Syst. Aroid. (1860) 
572; Engl, in A. & C. DC, Monogr. Phan. 2 (1879) 94, nom. illeg. non Wall. (1820). — 
Type; Adpendix arborum Rumph., Herb. Amb. 5 (1747) 1.181, fig.l, see below. = Piper sp. 
(Piperaceae). 


562 


Telopea 9{3): 2001 


Linnaeus cited Rumphius' plate of Adpendix arboritm (Herb. Amb. 5, t. 181, fig. 1 & 2) 
in its entirety in publishing P. latifolius. However, and contrary to the interpretation by 
Merrill (1917)/ the plate depicts two distinct species. Rumphius' Fig. 1 shows an 
inflorescence with no spathe and none of the distinctively conspicuous Poihos fruits. 
The absence of distinct fruits suggests that the inflorescence, if of Poihos, is at anthesis, 
in which case a spathe is to be expected. Consequently we came to suspect that the 
plant depicted is not Poihos. More conclusively, Rumphius described the fruit [sic] of 
this plant as being finger-like and 4-5 inches long. This firmly places this plant outside 
Poihos, but is compatible with the aggregate infructescences of some Piper species, in 
which'the habit is often similar to that of Poihos. (Leaf venation is quite different, but 
it is not depicted in the illustration.) We therefore exclude Fig. 1 from Araceae. In 
publishing Poihos icner Wallich (see earlier) for Roxburgh's illegitimate Poihos gracilis 
(non Aublet), only figure 2, which clearly is Poihos, was explicitly cited. In doing so 
Roxburgh implicitly lectotypified Linnaeus' P. latifolius on figure 1 of Rumphius' plate, 
here confirmed. We therefore exclude Poihos latifolius L. from Araceae. 

Publishing Poihos macrostachyus, Moritzi cited Linnaeus' type concept of P. latifolius as 
a synonym. Poihos luacrostachyus is here treated as a homotypic synonym of P. latifolius 
L. and excluded from Araceae. 

Previously excluded species 

Poihos argenteus W.Bull = Scindapsus pictus Hassk. 

Poihos argyraeus Engl. = Scindapsus pictus Hassk. 

Poihos aureus Linden & Andre = Epipremnum pinnatum (L.) Schott 'Aureum' 

Poihos bifarius Wall, ex Hook.f. = Rhaphidophora korthalsii Schott 
Poihos caudatus Roxb. = Epipremnum pinnatum (L.) Engl. 

Poihos cclatocaulis N.E.Br. = Rhaphidophora korthalsii Schott 
Poihos cuscuaria Aubl. = Scindapsus cuscuaria (Aubl.) C. Presl 
Poihos decursivus Roxb. = Rhaphidophora decursiva (Roxb.) Schott 
Poihos decursivus Wall. = Epipremnum pinnatum (L.) Engl. 

Poihos enderiauus N.E.Br. = Scindapsus treubii 
Poihos giganteus Roxb. = Epipremnum giganteum (Roxb.) Schott 
Poihos glaucus Wall. = Rhaphidophora glauca (Wall.) Schott 
Poihos hcderaceus Zoll. & Moritzi = Scindapsus hederaceus Miq. 

Poihos heterophyllus Roxb. = Lasia spinosa (L.) Thwaites 
Poihos lasia Roxb. = Lasia spinosa (L.) Thwaites 

Poihos miniatus Zipp. ex Schott = Amydrium zippelianum (Schott) Nicolson 

Poihos monopctalus Reinw. ex Miq. = Anadendrum microstachyum (de Vriese & Miq.) 
Backer & Alderw. 

Poihos obliquus Wall, ex Hook.f. = Rhaphidophora hongkongensis Schott? 

Poihos officinalis Roxb. = Scindapsus officinalis (Roxb.) Schott 
Poihos paucinervius Ridl. = Anadendrum sp. 

Poihos peepla Roxb. = Rhaphidophora peepla (Roxb.) Schott 
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Pothos pertiisus Roxb. = Rhaphidophora pertusa (Roxb.) Schott 
Pothos piiuiatifidus Roxb. = Epipremnum pinnatum (L.) Engl. 

Pothos phimtus L. = Epipremnum pinnatum (L.) Engl. 

Pothos pipla Schult. = Rhaphidophora peepla (Roxb.) Schott 
Pothos spjimsus (L.) Buch.-Ham. ex Wall. = Lasia spinosa (L.) Thwaites 
Pothos wnllichii Steud. = Rhaphidophora glauca (Wall.) Schott 
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Pathos scandens = 1 
Pathos clavntus = 2 
Pathos gracillivms = 3 
Pathos hellivigii = 4 
Pathos junghuhnii = 5 
Pathos macrocephahts = 6 
Pathos vertseegii = 7 
Pathos zippelii = 8 
Pathos paptianus = 9 
Pathos longipes = 10 
Pathos cylindricus - 11 
Pathos tencr = 12 
Pathos dolichoptn/lhis = 13 
Pathos ovatifolius = 14 
Pathos leptostachijus = 15 


Index of Exsiccatae 

Pathos bnrberinnus = 16 
Pathos longivaginatus = 17 
Pathos lancifoliiis = 18 
Pathos philippinensis = 19 
Pathos englerianus - 20 
Pathos ntropiirptirascens = 21 
Pathos kiugii = 22 
Pathos salicifolius = 23 
Pathos breinzmginatus = 24 
Pathos wallichii = 25 
Pathos valans = 26 
Pathos mirabilis = 11 
Pathos oxyphyllus = 28 
Pathos imequdaterus = 29 
Pathos brevistylus = 30 


Pathos laiirifoliiis = 31 
Pathos brassii = 32 
Pathos insignis = 33 
Pathos cuspidatus = 34 
Pathos polystnchyus = 35 
Pathos falcifoliiis = 36 
Pathos beccarianus = 37 
Pathos curtisii = 38 
Pathos luzonmsis = 39 
Pathos nwtieyamts = 40 
Pathos oiiganthus = 41 
Pedicdlnrum paid = 42 
Pothoidium lobbianum = 43 


Aban & Saikeh SAN 79445 = 21; Aban d al. SAN 66890 = 27; Achmad 375 = 1, 1683 = 14, 
1816 = 1; Adduni 65,114, 43 ,199 = 43; Aef & Idjan 187 = 9 ,841 = 36; 664 = T7; 

Ahmad & Shitkor 527 = 38; Ahmad & Sidck SA 638 = 6; Ajodj 486 = 28; Alcacid PNH 6043 
= 33; Alcasid d al. PNH 1660 = 39; Alston 14510 = 15 ,15566 = 1, 15831 = 12, 16403,16897 
= 43; Alvins 106 = 38; Anderson S 26848, S 31901 = 33; Anderson et al. S 27551 = 33; Anon. 
BW 9806 = 4; Anon. BSJP 13858 = 4 or 8; Anon. NGF 16403 = 4; Anon. NGF 31973 = 7; 
Anon. NGF 34132 = 7; Anon. LAE 52888 = 36; Anon. LAE 58597 = 8; Anon. LAE 62112 = 
9; Anon. KEP 78970 = 16; Asdat 70 = 28; Ashton 13384, S 18212 = 16; Atasrip 238 = 36; 
Awa & P.C. Yii S 46634 = 37; Arua & Paie S 45642 = 26 

Backer 1276 = 5, 1875 = 12, 7457, 7499,17013,23376 = 5; Backhouse s.n. = 10; Bailey s.n. = 
10; Bakhuizcn van den Brink 4057 = 5, 4216 = 28, 4910 = 5, 5689, 6122 = 28; Barbon d al. 
PPl 8141 = 13; Barnes FB 369 = 19; Bartlett 8450 = 38; Bateson 15 = 9; Batten Pooll s.n. = 
5; Beaman 8361 = 21 ,8463 = 17 ,10089 = 33 ,10129 = 1; Beccari p.p. s.n. = 8, p.p. 16 = 9, p.p. 
329 = 2, p.p. 487 = 2, p.b. 953 = 33, pub. 1699 = 37, p.b. 3984 = 30, Beer's collectors BSIP 6496 
= 9; Beguin 2269 = 8; Beumee 534, 722 = 5; Blake 9807,12686,15253,15383,15389,19710, 
19755, 21595 = 10; Bloembergen 4032, 4232, 4464,4501 = 12, 4570 = 1; Boden-Kloss s.n. = 
4, s.n. = 7, SFN 19293 = 16; Boerlage 86 = 12, s.n. = 5; Bolster 123 = 43; Boorman s.n. = 10; 
Boraule d al. BSIP 9052 = 71 Borden FB 3053 = 43; Boyce 304, 316 = 16 ,440 = 17 ,445 = 37, 
678 = 28, 693 = 6, 698 = 38, 699 = 28, 782 = 42, 796 = 33, 1094,1335 = 38 ,1336 = 28,1422, 
1423 = 14, 1435, 1437 = 16; Brass 2311 = 32, 8242 = 4 ,12100 = 34, 13030 = 36 ,13876 = 4 
or 8, 13943,13958 = 9,20179 = 10, 23440 = 9, 25609, 29186 = 4; Brass & White 278 = 32; 
Bray FRl 11776 = 1; Brongersma s.n. = 8; Brook 16876 = 12, 70030 = 1, 10699 = 33; Brunig 
4805 = 16; Biinnemeijer 651 = 24; Burck s.n. = 1; Burkill s.n. = 14; Burkill & Haniff SFN 
17194 = 1; Burkill & Hoittum FMS 7827 = 23; Burley d al. 1558 = 6, 2350 = 33, 3569= 12, 
3599, 3738 = 43, 4136 = 12; 4159 = 1; Burtt & Woods 2475 = 16; Buwalda 2907 = 5, 4126 = 
12, 5277 = 8; BW 13309 = 12,73337, 73634, 73777 = 36; Bynum 7500 = 12 
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Gallery s.n. = 1; Carr 21565, 11566 = 4, 11729 = 12, 12116 = 2, 76762 = 12; Castro 7050 = 
21; Castro & Arionuevo PNH 5721 = 11; Cells PNH 170403 = 1; Cliai S 19456 = 16, SAN 
26034 = 1; ClieUiah KEP 104636 = 38; Chtm’ & Comer RSNB 4977 = 37; S.C. Chin 795 = 1, 
999 = 6; Church et al. 303, 1014 = 42, 7685 = 16; Clemens 8127 = 9, 47333 = 4; Clemens & 
Clemen's 20017 = 25, 27936 = 30, 26542 = 33, 26808 = 1, 28574 = 17, 31126, 35003 = 21, 
50710 = 17, 261542 = 33; L. Co 3572 = 43, 3548 = 19; Conklin PNEl 18976 = 1; Conn & Kairo 
147 = 9; Convocar PNH 2892 = 14, 2901 = 43; Cooifc 5378 = 1, 7787 = 21; Coode & Katik 
NGF 32785 = 9; Coode et al. NGF 32724 = 4; Copeland 959 = V, SFN 26102 = 38, SFN 29247, 
SFN 30994 = 6, SFN 32284, SFN 33493 = 1; Croat 52597 = 10, 52781B, 52848 = 12, 52982 
= 14, 52994 = 43, 53004 = 29, 53005 = 13, 53784 = 33; Croft & Lelean LAE 65463 = 12; 
Cnmin'^ 682 = 1, 908 = 29, 974 = 11,7045 = 39; Cnrran 349 = 8; 3448 = 12, FB 5948 = 39, 
FB 9656 = 13, FB 12247 = 14, FB 12250 = 11; Ci/rf/s 285 = 1, 808 = 38, 7327 = 25, 2394 = 
1, 2895 = 6, 2987 = 38 

d'Albertis s.n. = 9; Dallacin/ s.n. = 10; Darbyshire & Hoogland 8077 = 12; Doo/s 744 = 4; rfo 
2552 = 43, 2637 = 12, 3726 = 8, 3327 = 12, 3499, 3866 = 43, 3957, 4403 = 8, 5067, 
5087 = 12; de Vogel & Vermenlen 6461 = 12, 6599 = 43, 6660 = 12; de Voogt 1303 = 5; de 
Wilde & de Wilde-Dnyfjes 12315 = 15, 20027 = 28; Dezool & Karim SAN 77798 = 30; 
Didrichscn s.n. = 5; Djamhari 470 = 12; Docters van Leenzven 9129 = 4, 9667, 77370 = 9; /. 
Dransfield 6934 = 17, 6944 = 30, 6955 = 21, 7769 = 37, 7769/1 = 26, 7269 = 30, 7479 = 26; 
/. Dransfield & Madnlid 1048 = 33; /. Dransfield & Saerudin 2164 = 33; /. Dransfield et al. 
7176, 7405 = 16, 7465 = 17, 7537, 7562 = 12; S. Dransfield 1282 = 31 

EdaFio PNH 3382 = 1, PNH 6774 = 11, PNH 15426, PNH 37152 = 13, PNH 37154 = 11, 
PNH 37200, PNFI40154 = 14; EdaFio & Gutierrez PNH 37822 = 11; Edwards 228 = 1; Elbert 
1816, 3549 = 1, 3787 = 12; Elmer 6435 = 43, 7240 = 11, 9243 = 14, 9268a = 13, 9472 = 1, 
9678 = 14, 13039 = 19, 73444 = 43, 74074 = 14,74429 = 43, 15204 = 14, 15854 = 13,77050 
= 19,77887 = 43, 78005 = 1, 20364 = 27; Elmer 21822 = 17; Endert 1761 = 33, 2058, 2362 
= 15, 2942 = 42; Eyma 3173 = 8, 3986 = 12 

Fa'arodo et al. BSIP 12164 = 9; BS 28190 = 19, BS 28231 = 43; Fidilis SAN 118616 = 
37, SAN 125457 = 16, SAN 125636, SAN 128252 = 37; Fitzalan s.n. = 10; Flecker 7071 = 32; 
Floyd NGF 6969, NGF 7289 = 4; Forbes 407 = 5, 2367 = 20; Foreman NGF 45669, NGF 
52349 = 12; Foreman & Katik NGF 48482 = 36; Forman 240 = 12; Fox PNH 4722 = 1; 
Foxworthy BS 1640 = 19; Frast’r s.h. = 10; Frodin LIPNG 977 = 12, NGF 26941 = 9, NGF 
32077 = 36; Fnrtado SFN 33050 = 6; Fnrtado sub. Clemens & Clemens 29755 = 17 

Gachalian PNH 33692 = 14; Gaerlan et al. PPI5443 = 14; Gafui et al. BSIP 16967 = 12, BSIP 
17385 = 4, BSIP 18828 = 12; Gambating SAN 114312 = 1; Gaiidichaud s.n. = 1; George et al. 
S 42867 = 16; Gibot SAN 73770 = 21; Gideon LAE 77065 = 4; Gjellernp 512 = 9; Gonzalez 
1667 = 1; Goodenough 5108 = 38; Grimes 1217 = 11; Gutierrez et al. PNH 117267 = 43; 
Givynne-Vaughn 488 = 16 

Hamzah 6 = 12; Haniff2715, SFN 14301, SFN 15560, SFN 15994 = 1; Hardial & Sidek 384 
= 1; Hartley TGH 10479 = 4; 77897 = 4; Haviland 625, 938 = 16, 977 = 30; Hay 7053 = 32; 
Hay et al. 9030 = 1; Helizvig 468 = 4; Helms 1155 = 10; Henderson s.n. = 28, FMS 11462 = 
18, SFN 19557 = 6 SFN 22411 = 22, SFN 23084 = 1, SFN 23835 = 6, SFN 23844 = 1; Hn;7y 
NGF 70663, NGF 47828 = 4; Henty & Frodin NGF 27249 = 4; Hezoitt Al = 16; H/// s.n. = 
10; Hillebrand s.n. = 20; Hirano & Hotta 1011 = 21; Hollrung 637 = 9; Holttnm 9727 = 38, 
SFN 70972 = 28; Hoogland & Craven 10354 - 36,70404 = 7; Horsficld s.n. = 1; Hose 582 = 
30; Hotta el al. 96 = 5; Hnlstyn 23 = 1; Hume 89 = 1; Hunt 2400 = 12; Hyland 3792, 5351, 
8287 = 32 ' 

Idjan & Mochtnr 195, 265 = 12; Ijiri & Niimura 632 = 9; Isles et al. NGF 31481 = 8; Ismazui 
S 54080 = 42; Izvatsnki et al. 234, 243 = 39 
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jnckson s.n. = 10, 8779 = 36, 8986 = 8, 9483 = 36, 9577 = 4; fager s.n. = 43; jaheri sub. 
Nieiiweiihuis 996 = 40; 1159 = 17; jeiiscn 256 = 8; ]impin SAN 110325, SAN 119408 = 37; 
Johns 7657 = 4, 7676, 8142 = 12, 8764, 9855, 10489 = 4; NGF 47435 = 4; Joss 101 = 5; 
Junghiihn s.u. = 5 

Kaap 87 = 5; s.h. = 38; Kairo NGF 30841 = 4; Kajewski 1432 = 10, 1607 = 12 ,1808 

= 8,2823 = 12; Kniknum 3429 = 9; 222 = 1; Xrts/i;/ & Zr?/ 2994 = 38; Kntik NGF 46898 

= 8, NGF 56290 = 12; Kcah SFN 32104, SFN 35282 = 6, SFN 35428 = 1; Kiew 3353 = 18; 
Kieiv & Anthonysaniy 2858 = 6; Kjcllberg 2274 = 12, 2Co/t’ 6- 0/st’n 2522 = 8; 2686 = 12, 
Kokawa & Hotla 572 = 15 ,1300 = 11; Kolhnann s.n. = 5; Koonlers 16135,16140 = 43, 16151, 
16158, 16177, 16178B = 12, 20433, 20433B, 20434 = 1, 22061, 22067 = 5, 22539, 23671B = 

1, 24129 = 5, 25016, 26401B, 29883 = 1, 31167 = 5, 35003B = 1, 44108 = 5; Kornnssi 1028, 
1391 = 8; Kaskmians 782 = 36, 1092 = 36, 10536 = 27, 18699 = 1, 29339, 29349 = 5; 
KosUrmans ct nl. 375 = 5, sub UNESCO 192 = 25; Kotnii et al. BSIP 11187 = 12; Krispinus 
SAN 104271 = 42, SAN 121908 = 15; Kulip & Kantil SAN 133565 = 33; Kiinstler ('Dr 
King's Collechv') 492 = 6,2723 = 22,3275 = 16,4327,6029 = 6, 8274 = 1,2754,3022,3887, 
3903, 4222, 4236, 8493 = 38; Kuswnta & Socpadmo 28 = 1, 37 = 12 

Lagrhnas PNH 9715 = 1; Laliaie 1061, 2215 = 1; Lah/ 955,2036,2042 = 9, 2566 = 34, 2427 
= 12, 3022 = 12, 7624 = 10; Lmclasse 40 = 38; Lnntoh SAN 87859 = 33; Larnvitn & Vinas 
LAE 62235 = 4; Lassan SAN 71259 = 21, SAN 107216 = 42; Latiffl04 = 1; Lauterbach 533 
= 9, 932 = 12; Lavarack & RidsMe NGF 31092 = 4, NGF 31188 = 12; Leach NGF 34273 = 
9; Ledermann 6717a, 7176 = 9,7422 = 3,8333, 9001 =7,11309 = 36, 12696 = 35; Let’S 45534 
= 41; Leichhard 246 = 10; Lclean & Slrchnann NGF 52542 = 12; Leschnanlt s.n. = 1; S.P. Lhn 
et al. 576 = 15,584 = 33; Lister Turner 22 = 4; Loiter 2457 = 19,2462 = 43, 7033 = 13, Loiter 
7036, 7037 = 39, 7044, 7045 = 1, 7046, 7047 = 43, Loiter 7052 = 13, BS 13067 = 39, BS 24778 
= 1; Longtttan s.ti. = 10; Ldrzing 1041, 12349 = 1; Ludong S 31842 = 33; Liitjeharms 4457, 
4759,4760 = 14 

Mabesa 836 = 29, BoF 24911 = 1; Mack 509 = 36; Madani SAN 107943 = 27; Madatti & 
Saigol SAN 90156 = 21; Madatti & Sight SAN 111552 = 15; Madins SAN 49253 = 27; 
Madulid 6776 = 11, 6913 = 19; Madniid & Reynoso PNU 121125 = 11; Maikin & Lideh SAN 
131103 = 11; Main 443 = 36, 460 = 9; Maingay 1538, 3041 = 38; Matnit S 32655 = 33; 
Mattgyatig 151 = 11; Mantor SAN 120314 = 37, SAN 136116 = 15; Martin & Istttaivi S 
36660 = 41; Mat s.n. = 38; Manriasi et al. BSIP 8727, BSIP 8727, BSIP 11396 = 12, BSIP 
13536 = 9, BSIP 14064, BSIP 14313, BSIP 14391, BSIP 15666, BSIP 15764 = 12; McDonald 
& Williams 3664 = 10; McGregor BS 18538 = 43, BS 32452 = 11; McKee 1911 = 8; MEDP 
1269 = 22; Meijer 9368, 9410, 9463 = 12, SAN 21234 = 21, SAN 43823, SAN 224380 = 16; 
Meijer & Knripin SAN 51712 = 33; Meijer Drees 309, 324 = 9; Melville 3321A, 3389 = 10; 
Mendoza PNH 18238 = 13, PNH 41913 = 29, PNH 424.52 = 14, PNH 97846 = 43; Mendoza 
& Convocar PNH 10237 = 13, PNH 10533 = 29; Merrill Sp. Blanco. 57 = 1, Merrill 2293 = 
43, BA 2792 = 1, BS 7222 = 14, BS 9762 = 13; Millar NGF 9919, NGF 11798 = 4, NGF 35464 
= 9; Mk. Ar. 4957 = 38; Mogea 4442 = 16,5367 = 12; Mohtaret al. S 49292 = 16; Molesivorth- 
Alleit 4116 = 6; Moore 132 = 10; Moriarty 873 = 10; Moseley (Challenger E.xped.) s.tt. = 8; 
Motley 99 = 40, Motley 231 = 16, 2294 = 1, 2297 = 15; Moulton's native collector 11 = 27; 
Mticado 1670 = 43; Muroh SAN 70601 = 16 

Nagle s.tt. = 5; Nakisi & Babala BSIP 8240 = 9, BSIP 8244 = 12; 'Native collector' BS 333 = 
17,^2479 = 27, BS 2680 = 1, BS 2276 = 37 ,5178 = 42; Nedi524 = 8; Nengkat 248 = 31; Nernst 
s.tt. = 10; Nicolson 699 = 13, Nicolsott 707 = 11, 708 = 29, 723, 720 = 11, 748 = 1, 758 = 13, 
759 = 11, 762 = 14, 776, 777, 778, 782 = 13, 802 = 43, 804 = 13, 806 = 14, 808 = 29, 827 = 
11,829 = 14,822 = 13,832 = 43,840 = 1,849 = 5, 884 = 1,2070, 1071 = 38 ,1083 = 28, 2268 
= 1,2274 = 23,2285 = 6, 2283 = 1,2290 = 33,2382 = 10,2387, 2388,2389 = 4,2425 = 4 or 

2, 2424, 2447 = 12, 2482, 2482 = 4, 2497 = 12, 2529 = 4, 2523 = 12, 2538 = 4, 2548 = 12, 
2562 = 9, 2566, 2572 = 12, 2576 = 4 or 8, 2579 = 4, 2593 = 8; Nor FMS 31382 = 1, SFN 
22245 = 18, SFN 22663 = 23, SFN 22753 = 14, SFN 32928 = 18; Ni/r & Kialt 7780 = 25 
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Ogata KEP 110386 = 38; Olsen 274 = 19, 355 = 33, 359, 540 = 14; Oro FB 30841 = 39 

Pate S 16354 = 42; S 42082, S 42566 = 41; Pale & Yeo S 38478 = 16; Piper BS 481 = 11; Pleyte 
723 = 2; Plowman 10747 = 10; Poore KL 1169 = 38; Porte s.n. = 1; Ponlsen 147 = 17, 180 = 
21, 183 = 33; Poiilsen & Eri 174 = 37; Pritnack S 42411 = 37; Piille 360 = 7; Pnradyatmika 
10441 = 4; Piinnuansingsiti & Sanusi 30 = 12 

Rahim et al. SAN 93283 = 16; Rahmat Si Toroes 5439 = 5; Ramos BS 4 = 1, BS 1015 = 43, 
BS 1260 = 27, BS 1529 = 39, BS 1831 = 43, BS 13622 = 1, BS 14707 = 13, BS 19367 = 14, 
BS 22132 = 13, BS 22143 = 11, BS 23708, BS 24125, BS 24144 = 13, BS 24304 = 43, BS 
24474 = 29, BS 24475 = 1, BS 24543BS 41549 BS 42820 = 14, BS 80257 = 43; Ramos & 
Deroy BS 22535 = 43; Ramos & Edatto BS 26414 = 19, BS 34031 = 19, BS 44533 = 39. BS 
28549 = 14, BS 49207 = 13, PNH 75424 = 14; Ramos & Pascasio BS 34871 = 1; Reed PNH 
170249 = 43; Regalado & Sirikolo 730 = 12; Regalado & Takenchi 1502 = 12; Rcillo BS 15435 
= 33, BS 19211 = 1; Reynoso et al. PPl 1228, PPl 1305 = 43; Richards 1452 = 33; Ridley 2391 
= 28, 2953 = 1, 6535, 7248 = 38, 8167 = 1, 9014 = 16, 9696,10318 = 38 ,11285 = 16 ,11420 
= 38, 14371,14791 = 1; Ridley's collector s.n. = 38; Ridsdale SMHI362 = 14; Ridsdale et al. 
ISU 556 = 19; Robinson Herb. Rumph. No. 116, Herb. Ritmph. No. 117 = 12, PI. Rumph. 
Amboin. 118 = 1; Robinson & Johnson 86-151 = 10; Robinson et al. 86-105 = 10; Rtinikera et 
al. BSIP 9916 = 9, BSIP 13073 = 12 

Saimoendt 11 = 5; Sands 1169 = 12, 6033 = 1, Sands 6270 = 12; Sands et al. 2687,2778 = 12; 
Santos 4154 = 14; Sayers NGF 19641 = 4; Schlechter 16391,17686,18353 = 9; Schodde 5617 
= 10; Schodde & Craven 4042 = 12; Scortechini 56 = 1, 116b = 6, 576b = 18, 621, 621A = 25, 
624a, 675 = 38, Scortechini 1137 = 1, 1450 = 22; Shah & Aban SAN 76765 = 1; Shah et al. 
3367 = 38; Sharpe 4534 = 10; Shea & Aban SAN 78765 = 1; Shea & Minjulit SAN 76257 = 
16; Shirley s.n. = 10; Sinclair 9530 = 43, SEN 39378 = 38, SEN 40354, SEN 40356 = 1; 
Sinclair & Edat'to 9616 = 13; Soedarsono 226 = 28, 243 = 28, 280 = 6; Soejarto & Madulid 
6117 = 33; Soejarto et al. 7771 = 43, 7823 = 14; Soenarko 316 = 12; S.P. Soon SAN 131673 = 
15; Steiner 512 = 43; Stevens et al. 263 = 16; Stone 14025 = 23, 10387 sub. LAE 53687 = 12; 
Streimann NGE 28802 = 2, NGE 44401 = 12, NGE 51738 = 7, NGE 52784 = 12; Streimann 
& Easavalu NGE 47741 = 4; Streimann & Kairo NGE 39265 = 12; Streimann & Katik LAE 
51862 = 7; Siiharno 189 = 8, 229 = 1; Sulit PNH 2623 = 14, PNH 3630 = 43, PNH 6399 = 
39, PNH 7071 = 1; Sulit & Conklin PNH 17686 = 43; HE. Sun 9953 = 28; Symington 24246 
= 28 

Takeuchi 5419 = 36; 7386 = 12; Taylor 263,383 = 8, 2164 = 12; Teysmann 8100 = 1, 12766 = 
12; Townsend 102 = 9; Toxopeus 623 = 12; Tracy 14800 = 32; Treiib s.n. = 1; Tuyuk & Hassan 
SAN 117169 = 37 

UNESCO Limestone Exp. 317 = 1; Utteridge 108 = 12, 309 = 4, 311 = 36, 391 = 12 

van Balgooy 3051, 4807 = 12; van Borssum Waalkes 1634 = 6; van der PijI 100 = 5; van 
Harreveld 684 = 5; van Royen 3153 = 2, 4030 = 8, 5252 = 2; van Royen & Slcumer 7245 = 
36; van Steenis 456 = 5, 610 = 28, 12509a = 5; Vendivil & Juan PNH 126215 = 33; Veridinil 
& Regnoso PNH 121685 = 39; Versteeg 1782 = 7; Vidal 1950,1989,1990 = 1,3965 = 43,3966 
= 1, 3967 = 39, 3969 = 14; Villan PNH 98071 = 29; Vink BW 15355 = 4; Vink & Vink BW 
15295 = 4; von Mueller s.n. = 10; Vreeken-Buijs 70, 71 = 38 

Wade s.n. = 3, Wallich 4439A, 4439B = 25; Waterhouse 196-B, 196-B-B = 4, 432-B, 196C-B 
= 12, 302 = 9; Webb & Tracey 5575 = 10, 10855 = 32; Weber 1044 = 13. 1049 = 43; Webster 
& Hildreth 15087 = 4; Weinland 284 = 12; Wenzel 22 = 13,265 = 1, 357 = 29,387 = 11, 510, 
992, 3013 = 43, 3056 = 29; Wester BS 19355 = 43; Whitford 341 = 19, 503 = 43; Whitmore 
BSIP 3910 = 12; Whitmore & Sidiyasa 3422 = 43; Whitmore et al. 3662 = 8; Widjaja 603 = 
12, 2511 = 4; Wilkes s.n. = 1; Wilkie 9540 = 33; Williams 486 = 19, 2936 = 43, 2937 = 11; 
Wirawan 444 = 1; Wisse s.n. = 1; Womersley NGE 43681 = 4; K.M. Wong 1488 = 26, 1635 
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= 1; Wraij 2338 = 16, 3277 = 22, 3322,3332 = 1, 4212,4235 = 16, 4254 = 6; Wright & Ismawi 
S 32296= 37 

Yates 1333,1764 = 5; RC. YU S 40139 = 37, S 43927 = 16, S 44544 = 1; P.C. YU & Jegong S 
45988 = 37 

Zainudin 1295 = 15, 1882 = 1, 2793 = 22; Zippel s.n. = 8; Zollinger 422 = 5, 854Z, 2275 = 
1; Zzvickey 171, 714 = U, 835 = 13 
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Index to species 

Names in roman are accepted, names in 


italics are synonyms. 

Batis lienmrplioditiis Blanco. 462 

Gonhirus hizonensis C. Presl . 457 

Pedicellarum paiei M. Hotta. 556 

Pothoidium lobbianum Schott . 559 

Pothos acumimtissimiis Merr. . 495 

alberlisii Engl. 483 

angustifolius C. Presl . 462 

august ifolius Reinw. ex Miq. 463 

atropurpurascens M. Hotta. 513 

aiiriciilatiis S.Y. Hu . 463 

auslralasicus F. Muell. 486 

barberianus Schott . 500 

barbcrianiis Schott var. zvallichii (Hook.f.) 

Ridl. 541 

basilanensis Furtado . 538 

beccarianus Engl. 545 

bonu’ciisis Furtado. 538 

brassii B.L. Burtt . 536 

brevispatinis Ridl. 479 

brevistilus Engl. 530 

brevlvaginatus Alderw. 518 

bivwiiii Domin . 486 

cliapciicri Schott . 462 

clnvatus auct. non Engl. 471 

clavatus Engl. 467 

cognatiis Schott . 462 

cumingianiis Schott . 530 

curtisii Hook.f. 547 

cuspidatus Alderw. 540 

ci/Iiiidriciis auct. non C. Presl . 486 

cylindricus C. Presl . 488 

decipieits Schott . 463 

dolichophyllus Merr. . 495 


elegans Engl. 481 

ellipticiis Ridl. non Moon ex Miq. 515 

engleri Furtado. 511 

englerianus Alderw. 511 

exigiiiflonis Schott . 462 

falcifolius Engl. & K. Krause . 543 

fallax Schott . 463 

gracilis Roxb. 490 

gracillimus Engl. & K. Krause . 469 

graiidispatluis Ridl. 515 

hellwigii Engl. 471 

hellivigii Engl. var. latifolius . 471 

Iwnuapliroditiis (Blanco) Merr. 462 

horsficldii Miq. 463 

Iwsi’i Rendle . 533 

inaequalis Ridl. 527 

inaequilaterus (C. Presl) Engl. 528 

insignis auctt. non Engl. 491 

insignis Engl.538 

jacobsonii Alderw. 527 

junglndinianiis Schott . 474 

junghuhnii de Vriese . 474 

kinabaliiensis Furtado . 506 

kingii Hook.f. 515 

korthalsiamis Schott. 527 

kunstleri Hook.f. 547 

lancifolius Hook.f. 506 

latifolius Hook.f. non L. 547 

latifolius L. 561 

laurifolius P.C. Boyce & A. Hay .... 533 

Icdenuaunii Engl. & K. Krause . 479 

ledenuaiinii Engl. & K. Krause var. 

caudatus Engl. & K. Krause . 479 

leptospadix de Vriese . 462 

leptostachyus Schott . 498 

leschenaultii Buchet . 463 
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longifolius C. Presl . 462 

longipediinculntus Engl. 462 

longipcdunculatiis Ridl. 518 

longipes Schott . 485 

longivaginatus Alderw. 503 

longus Ridl. 561 

lorispathits Ridl. 498 

loureiroi ('loiireirii') auctt. non Hook. & 

Arn. 486 

luzonensis (C. Presl) Schott . 550 

macrocephalus Scort. ex Hook.f. 476 

macropliylliis de Vriese . 474 

macrostacIn/usMontzi . 561 

rnaingayi Hook.f. 547 

mclcilcucoides Fiirtado . 518 

merrillii K. Krause. 497 

microphylhis C. Presl . 462 

mirabilis Merr. 523 

motleyanus Schott . 552 

nigrescens Zipp. ex Miq. 481 

nitens W. Bull. 561 

nosibeensis Buchet . 463 

oliganthus P.C. Boyce & A. Hay .... 552 

ovatifolius Engl. 497 

ovatifolius Engl. var. simalurcnsis Alderw. 

oxyphyllus Miq. 527 

papuanus Becc. ex Engl. 483 

poiicilliger Gagnep. 506 

pciiinsularis Alderw. 547 

pcninsuinris Elmer . 508 

philippinensis Engl. 508 

polystachyus Engl. & K. Krause .... 540 

quinqucvenosiis Alderw. 483 

ridleyainis Furtado . 515 

roxburghii dc Vriese . 462 

runiphii Schott . 490 


nimphii Schott var. dolichophyllus (Merr.) 

Nicolson. 495 

nimphii Schott var. giganteus Engl. .. 491 

salicifolius Ridl. ex Burkill & Holttum 
. 518 

sanderianus Hort. 561 

scandens L. 461 

scandens L. fm. angiistior Engl. 463 

scandens L. var. cognatus (Schott) Engl. .. 


. 462 

scandens L. var. falconcri Buchet . 463 

scandens L. var. godefroyi Buchet. 463 

scandens L. var. helferianiis Engl. 463 


scandens L. var. javanicus de Vriese . 

. 474 

scandens L. var. macrospadix Buchet . 

. 463 

scandens L. var. sumatraniis de Vriese. 

. 462 

scandens L. var. zeylanicns de Vriese ..462 
scandens L. var. zollingeriamis (Schott) 


Engl. 462 

sumatraniis Engl, non Miq. 511 

sumatraniis Miq. 527 

tener Wall. 490 

teller Schott . 461 

versteegii Engl. 479 

volans P.C. Boyce & A. Hay. 423 

vrieseanus Schott . 474 

wallichii Hook.f. 521 

zippelii Schott . 481 

zollingeri Schott . 462 

zollingerianiis Schott . 462 

Scindapsiis arboriim C. Presl. 490 

inaeqiiilatenis C. Presl . 530 

nimphii (Schott) C. Presl . 490 

tener (Wall.) C. Presl . 490 
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Non-marine algae of Australia: 1. Survey of 
colonial gelatinous blue-green macroalgae 
(Cyanobacteria) 

Stephen Skinner and Timothy J. Entwisle 


Abstract 


Skinner, 5. nnd Entwisle, T.J. (Royal Botanic Cardens Sydney, Mrs Macquaries Road, Sydney NSW 2000, 
Australia, e-mail: tim.entwisle@rbgsyd.nsw.gov.auj 2001. Non-warine algae of Australia: 1. Survey of 
colonial gelatinous blue-green inacroalgae (Cyanobacteria). Telopea 9(3): 573-599. Non-planktonic 
freshwater and terrestrial blue-green algae (Cyanobacteria) large enough to be noticeable even to 
casual obserc'ers, are frequently encountered in Australia, but appear only occasionally in the 
literature. Sixteen species of gelatinous colonial blue-green algae (Cyanobacteria) from Australia, 
are documented here. Two species — Nostoc borzioides and Rivularia concentrica — are new to 
science, and nine (Aplianothece caldariorum Richter, A. pallida (Kiitzing) Rabenhorst; Nostocliopsis 
lobalus H.C. Wood ex Bornet & Flahault; Rivularia aquatica de Wilde; Cloeotrichia pilgeri Schmidle; 
Dicholhrix gypsophila (Kiitzing) Bornet & Flahault; Nostoc flagelliforine Berkley & Curtis; Nostoc 
pruniformc {L) C. Agardh ex Bornet & Flahault; Nostoc gelatinosum Schousboe in Bornet) are newly 
recorded from Australia. The others are Rivularia beccariana; Cylindrospermum lichenifonne; 
Cylindrosperinuin stagnale; Nostoc commune and Nostoc verrucosum. Keys to the genera and species 
occurring in Australia arc provided. 


Introduction 


This is the first of an occasional series of papers documenting new algal records and 
new taxa from non-marine habitats in Australia. The information is floristic rather 
than monographic, responding to an urgent need for information about the diversity 
of algae in freshwater and terrestrial habitats in Australia. The descriptions and 
illustrations are from Australian material, while protologues or authoratitive oversees 
descriptions have been consulted. We present a selection of locality records from 
throughout the continent. While comprehensive systematics studies are essential to 
fully assess endemism, rarity and weediness, and to reveal phylogenies and 
biogeographic patterns, the delineation and nomenclature of species is of immediate 
concern. Floristic documentation is required now for the adequate conservation, 
management and appreciation of non-marine algae in Australia. 

The prosaic term 'non-marine' is complementary to the term 'marine' as used in The 
Marine Benthic Flora ofSmilhern Australia (Womersley 1984). The non-marine algae are 
those that live outside the direct influence of marine waters. This excludes algae of 
intertidal saltmarshes and estuarine rivers but not algae growing in essentially non¬ 
marine habitats (e.g. streams, caves, trees) subject to occasional marine spray. 



This research was funded through the NSW Biodiversity Strategy 
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While some genera extend across this boundary (e.g. Vaucheria, Clndophora), very few 
species do so (e.g. Bostrychia hnnm/i Montague, Entcroniorphn intestiiialis (L.) Link). Like 
the term algae itself, 'non-marine' is a term of convenience. 'Macroalgae' arc those that 
can be easily observed under field conditions, either individually like Clndophora 
species (the blanket weeds) or collectively like colonies of Nostoc commune (Star Jelly 
or Snot). 

Examples of macroalgal taxa may be found in all four orders of Cyanobacteria. Those 
cyanobacteria that have a colonial form through the congress of their cells or trichomes 
within a gelatinous or mucilaginous mass have not received due attention in Australia. 
They are not uncommon on soil, as epiphytes on aquatic vegetation or as part of the 
flora of waterfalls, rapids and river margins. These habitats have been undercollected 
until recently, greater interest being taken in the planktonic algal floras of pondages 
and man-made water storages. Represented here are three of the four orders of 
Cyanobacteria, the Chroococcales, the Nostocales and the Stigonematales. Aphanolhece 
species (Chroococcales) are common and microscopic members of the plankton and 
benthos in Australian waters (Baker & Fabbro 1999). The two taxa discussed here are 
terrestrial or semi-terrestrial and form macroscopic gelatinous aggregates. Nostociwpsis 
lobntiis H.C.Wood ex Bornet & Flahault (Stigonematales) forms aquamarine gelatinous 
masses, often as big as grapes, on the walls of waterfalls and spillways, especially in 
tropical areas. The remaining taxa, forming slippery or gluey coating, small to large 
gelatinous beads or rubbery crusts in benthic, epiphytic, marginal aquatic or terrestrial 
habitats, belong to the Nostocales. While many of the Oscillatoriales qualify as macro¬ 
algae, their colonies are often fibrous or cartilaginous rather than gelatinous. 


Methods 

Specimens from herbaria in Melbourne (MEL), Sydney (NSW), and selected material 
from Brisbane (BRl) and Hobart (HO) were examined, including recent collections by 
the authors. As the specimens were of different ages and states of preservation and the 
information with them was often rudimentary, we have concentrated on using 
characteristics which can be obtained from the dried, pickled or slide material for our 
cfeterminations. Literature records of most species from Australia are unvouchered 
and inadequately documented. For this reason we have not been able to accept many 
previous reports of species. While we recognise the importance to modern 
interpretation of taxa of accurate and comprehensive field observation, and the 
monitoring of organisms in culture, such methods are beyond the scope of this 
exercise the aim of which is primarily to broaden the baseline so that such work may 
be pursued in the future. 

The keys we provide include only those species we cover in the paper. We have chosen 
to limit the present study to macroalgae, those where the growth habit is sufficiently 
conspicuous to be noticed as an entity in the field; microalgae (and many planktonic 
forms) have been deliberately excluded (but see Baker & Fabbro 1999), anci so in this 
sense the grouping is a functional and practical one. The taxa we recognise represent 
our best summary based on current knowledge of macroalgae in these groups. 

In general type specimens have not been examined in this study. Type material of 
many freshwater algae may be of little value, as diagnostic features may become 
obscured or not be preserved in dried specimens. Locating types can be difficult or 
impossible, many were in German herbaria and were destroyed in WWll, and 
designations are often obscure. The descriptions in Bornet & Flahault (1886-1888), the 
starting point for nomenclature in most of this group, have been consulted by us 
where applicable, and original descriptions sought in other cases. The next principal 
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reference used wns Geitler (1932), and comparison was made to Prescott (1951), 
Desikachary (1959) and, for Chroococcales, Komarek & Anagnostidis (1999). This most 
recent monograph does not specify type specimens, and presents a carefully worded 
justification for the comparison of specimens with published descriptions rather than 
Types or culture strains. We are presenting descriptions and illustrations based on 
recent Australian collections. 

Algae collected by the authors were processed in the following manner. Aquatic 
specimens were placed with water from the collecting site into 30 ml or 60 ml plastic 
screw-top bottles. Terrestrial specimens were usually dried and kept in a paper bag or 
folded paper. Upon return from the field, the aquatic samples were kept in a domestic 
refrigerator (usually for a maximum of 24 hours) until the addition of 5% commercial 
formalin. Some days or weeks later, and after preparing dried specimens and 
permanent microscope mounts, the remaining material was transferred to 70% ethanol 
with 5% glycerol (avoiding long-term storage in formalin for Occupational Health and 
Safety reasons). Occasionally specimens were placed directly into 70% ethanol 
(without the intervening formalin fixation). Such material is less well-preserved but 
usually still of scientific value. 

Semi-permanent microscope preparations were stained with 1% aniline blue (with 4% 
molar HCl) and mounted in 10% Karo Corn Syrup (with 0.25% phenol or formalin to 
stop bacterial growth), with 40% Karo Corn Syrup (with 0.25% phenol or formalin) 
added to the side of the coverslip during drying. 

The use of the orthograph 'heterocyte' in place of 'heterocyst', in line with practice 
recommended by the lAC (Mollenhauer et al. 1994) is followed here. 

Taxonomy 
Key to genera 

1 Plants with individual cells often in groups of two or more cells in concentric envelopes, 

especially towards the outside of the thallus . 1. Aphanothece 

1* Plants with cells in trichomes . 2 

2 Trichomes apparently heterotrichous, not confined in sheaths, with true branching; heterocytes 

scattered, often lateral, or pedicellate when terminal. 2. Nostochopsis 

2* Trichomes homotrichous, u.sually in sheaths, without true branching; heterocytes either terminal 
to whole trichome or intercalary, occasionally absent in some trichomes in a colony . 3 

3 Trichomes tapering from basal heterocytes; false branching and hairs present . 4 

3* Trichomes more or less even in diameter throughout; fragmentation but no false branching 

occurring, and without hairs. 6 

4 Trichomes with at least one prominent akinete directly adjacent to the heterocyte when mature 

. 4. Gloeotrichia 

4* Trichomes without akinetes directly adjacent to the basal heterocyte. 5 

5 Thallus of radiating or parallel filaments wholly enclosed in a colony of distinct shape 

. 3. Rivularia 

5* Thallus a subdichotomously branched system of filaments in a spreading colony, often with 
other algae . 5. Dichothrix 

6 Trichomes forming a skin on growing surfaces; vegetative cells uniformly cylindrical; prominent 

ovate akinete immediately adjacent to heterocyte. 6. Cylindrospermum 

6* Trichomes embedded in a defined gelatinous globose, irregular crustose or wire-like structure; 
vegetative cells barrel-shaped, subglobose rarely cylindrical; akinetes similar in size and shape 
to vegetative cells not directly associated with heterocytes . 7. Nostoc 
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Chroococcales: Synechococcaceae 


1. Aphanothece Nageli 

One of several genera with individual cells in gelatinous masses, which can become 
macroscopic. AphnnoUtece has cell division in one plane perpendicular to the long axis 
of the cell, but cells change orientation shortly afterwards thus becoming randomly 
dispersed within the matrix. This manner of division distinguishes it from 
Rhabdocierma and Rhabdogloea, which maintain orientation, or Gloeocapsa in the 
Microcystaceae, which has regular cell division in three planes. Glaeothecc species, 
planktic or aerial, have envelopes around all cells in the thallus, while those in 
Aphanothece either have no envelopes (plankters) or have concentric envelopes well 
developed among cells at the outsides of the thallus and absent in the interior 
(terrestrial taxa) (Komarek & Anagnostidis 1999). 

Four species of Aphanothece have been recorded previously from Australia, either 
microalgal or unvouchered. (Day et al. 1995; Entwisle & Nairn 1999). The two taxa 
discussed below, both new records for Australia, are semi-terrestrial, growing either in 
permanently or transiently saturated soil. 

Key to species of Aphanothece 


1 Cells cylindrical, often sigmoid, diameter c. 1 pm . la. A. caldariorum 

1* Cells ovoid, diameter 3.5-5 pm . lb. A. pallida 


la. Aphanothece caldariorum P.G. Richt., Hedwigia 20: 192 (1880). 

Colonies of mealy but densely aggregated mucilage, olive-green to blue-green, on wet 
rock. Cells cylindrical to curved, blue-green, single or pairs, free in main body of 
matrix, in concentric envelopes at margins, 5.0-8.5 pm long, 1-1.5 pm diam; envelopes 
oval, lamellate, clear, concentric and close-fitting, 3.4-4.5 pm across. Nannocytes not 
seen. (Fig. 1, h) 

Distribution and ecology: cosmopolitan. In Australia found in the drip and splash 
zone on the back wall of a waterfall, on mixed sandstone and limestone. 

Notes: some cells showed a refractive granule either off-centre or in one pole, but this 
was not a consistent character. Otherwise the collection fits the description in Komarek 
& Anagnostidis (1999). The accompanying sheathed and gelatinous diatoms may have 
contributed to the colour. 

Specimen examined: New South Wales: Central Coast: Gap Creek Falls, Olney State Forest, 
Cherry 275 ,10 Jul 2000 (NSW). 

lb. Aphanothece pallida (Kiitz.) Rabenh., Kryptogainenflora von Sachsen 1: 76 (1863), q.v. 
[?] Microhaloa pallida Kiitzing, Tab. Phyc. 1: 5 (1849). 

Colonies extensive, gelatinous and olive-green, terrestrial. Cells ovoid, becoming 
spherical after division, olive to blue-green, grainy, free in the main body of the matrix, 
in concentric envelopes and closely packed at margins, 7.0-10.5 pm long, 3.5-6.0 pm 
in diameter. Envelopes clear, sometimes yellowish at outsides, concentric and closely 
appressed, inner ones 9.5-12 pm across. Nannocytes not seen. (Fig. 1 a-c). 

Distribution and ecology: cosmopolitan in temperate regions. In Australia found 
growing on damp soil or sand, or with other marginal aquatic algae (Cylindrospermum) 
along creek banks. 
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Fig.l. Chroococcales: a-c, Aphanothcce pallidci a, cells in inner colony; b, encapsulated cells towards 
the margin; c, large capsules at outside of colony {K10892/2); h, A. caldariorum {Cherry 275); 
Stigonematales: d-g Nostochopsis lobntiis, d, axis with lateral and pedicelate heterocytes 
{May A1004); e, intercalary heterocyte; (, axis with comb-like group of laterals [Entwisle 2342b); 
g, row of hormogones [BRI 701828). Scale bar = 10 pm. 
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Notes: The Victorian specimen fits the description in Komarek & Anagnostidis (1999). 
Very wide spherical or hemispherical sheaths, each with a pair of cells, were found in 
patches at the margins of thalli. These may be propagules. The dimensions of the New 
South Wales specimen were towards the smaller end of the range. 

Specimens examined: New South Wales: Northern Tablelands: Deer Park River, Waterfall Way, 
Cherry {Skinner 0156), 24 May 2000 (NSW). Victoria: sand-dunes near Grannies Grave, 250 rn along 
Terang Street-Lady Bay track, Warrnambool, L.& G. Kraft K10982.2, 23 Jul 2000 (NSW). 

Stigonematales: Nostochopsaceae 
2. Nostochopsis Wood ex Bornet & Flahault 

Previously known in Australia from a single undocumented record (Day et al. 1995; 
Entwisle & Nairn 1999), Nostochopisis includes at least three species worldwide 
(Desikachary 1959). 

Nostochopsis lobatus H.C. Wood ex Bornet & Flahault, Ann. Sci. Nat., Bot., ser. 7, 
5: 80 (1887). 

Colonies encrusting or inflated and spreading on moist soil or wet rock 3-5 cm or more 
across, blue-green to greenish black. Trichomes in two parts: branching sections, with 
subglobose, or broadly elliptical (sometimes pyriform) cells, 3.6-6.0 pm diam.; and 
unbranched sections, arising from the cells of the branching sections, with cylindrical 
cells, L/D 2-6, 1.2-2.4(-3.6) pm diam., the end cell rounded terminally; sheath faintly 
but clearly visible in the branching section, becoming diffuse in cylindrical sections, 
occasionally fragmented, or thickened and stained yellow; heterocytes intercalary in 
both sections, or lateral to cells in branching sections or on short one- to three-celled 
pedicels from the branching sections; intercalary heterocytes ovate, 7.2-12 pm long, 
6.0-7.2 pm diam., with two pores; lateral and pedicellate heterocytes hemispherical to 
spherical, sometimes oblique, 6.0-7.2 pm diam. Honnogonia arising in branching 
sections, 2-8(-10) cells (sometimes more) similar in size to subglobose vegetative cells 
but with thickened walls (sometimes including small intercalary heterocytes). (Fig. 1 d-g). 

Distribution and ecology: known in Australia from central northern New' South 
Wales to north-eastern Queensland, but probably more widespread. Reported from 
many parts of the world. Usually attached to rocks in streams, but also spreading on 
moist soil in flowerpots (G.T. Kraft pers. comm.). Some Australian specimens {Cribb 
687.58 and Cribb 19 Dec 1963) show lime accumulation. There are no records among 
our material of the free-floating habit noted by Desikachary (1959) and Anagnostides 
& Komarek (1990). 

Notes: the range of form in this taxon is substantial. Some specimens, like the 
Reynolds Creek material show' the dendroid branching pattern illustrated by many 
authors, and short cylindrical sections which may become secondarily branch 
initiating. Other specimens (e.g. Entzoisle 2342b, Entioisle 2258, & BRl 701834) show a 
more one-sided, comb-like development of much longer non-branching sections 
which infrequently revert to the branching form and thus differ from the commonly 
reported morphology of N. lobatus. Sheath and Cole (1996) however illustrate a similar 
form, which they accept as N. lobatus from Fiji. 

Lateral branches (and pedicels for heterocytes) arise perpendicular to the main axis by 
'lateral T' branching as described in Anagnostidis and Komarek (1990, p. 13). A 
pseudoparenchymatous crust of cells similar to those of the branch initiating sections 
but without separation into trichomes, may develop at the surface when thickening of 
the sheaths takes place. 
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Australian material differs from N. Iiansgirgi in the morphology and arrangement of 
cells. N. radicaus is similar but differs in the absence of intercalary heterocytes and in 
its apparently three-layered development. 

Specimens examined: Queensland: Gap Ck, Cunninghams Gap, Cribb s.n., 27 Jan 1964 (BRI701835); 
Reynolds Ck, Cribb 21.4 (determined by F. Drouet, 1949), 30 July 1949 (Bid); Mt. Crosby Weir, Cribb 
s.n., 9 Sept 1963, 31 Aug 1964, 19 July 1971 (BRI 701834, 701832, 701828); Obi Obi Ck, Cribb s.n., 
26 Jan 1969 (BRI 701831); Carneys Ck, Cribb s.n., 19 Dec 1963 (BRI 701833); Carnarvon Gorge, Cribb 
687.58, 14 Aug 1969 (BRI); Pine Mountain district, Cribb 920.2,2 Jan 1981 (BRI); Cedar Creek Falls, 
Conway National Park area (W of Park), 20 km by road from Proserpine, Entwisle 2258, 9 Sept 1993 
(MEL); Murray R, Murray Falls, in river below falls, 25 km NW of CardwcU, off Bmcc Highway 
(Cardwell-Tully), Entwisle 2342b, 12 Sept 1993 (MEL); Millstream Falls, below the falls, Cribb s.n., 
10 Jan 1973 (BRI 701827). 

New South Wales: Northern Tablelands: MacDonald River, Walcha Road, Mai/ A1004, Jan 1970 (NSW). 

Nostocales; Rivulariaceae 
3. Rivularia (Roth) C. Agardh ex Bornet & Flahault 

Four species previously reported from Australia (Day et al. 1995; Entwisle & Nairn 
1999) with a large number of species worldwide. Rivularia iiataiis of Playfair (1917) is 
now Cloeolrichia nataiis (Hedw.) Rabenhorst (see Day et al. 1995); R. borialis P.G. Richt. 
and R. calcarea Sm. are reported without sufficient documentation to verify, and there 
were no voucher materials available for study. 


Key to species of Rivularia 

1 Colony tough, usually stony; trichomes in concentric zones . 3a. R. concentrica 

1* Colonies soft or rubbery, not stony; trichomes variously aligned, not in concentric zones .... 2 

2 Trichomes 8.5-9.5 pm wide at base, tapering to a narrow hair . 3b. R. aquatica 

2* Trichomes no more than 6.0 pm wide, tapering into a broad hair . 3c. R. beccariana 


3a. Rivularia concentrica Skinner & Entwisle sp. nov. 

Rivnlarie haematites (DC) C. Agardh aut R. rnfescenti Nageli similis sed sine 
calcificatione, vaginis hyalinis aut fulvis in fasces atque cellulis cylindricis, 3.6-4.8 pm 
diametro, heterocytibusque late sphericis, 6.0-7.2 pm diametro. 

Holotype: Tasmania; Bronte Park, tributary of Pine River, Pine Tier Road, before Pine 
Tier dam turnoff, Entwisle 2599, 9 Apr 1996 (MEL 2033594). Isotype NSW. 

Colony firm, dense, domed to globular, 2-6 mm high, encrusting, banded internally 
with two or more concentric layers at false branching points. Sheaths visible, laminated 
and often tinted yellow or brown; primary sheath frequently with several secondary 
sheaths resulting from false branching; trichomes long, radiating, frequently helically 
spiralled, without much taper; cell closest to the heterocyte distinctly domed and 
sometimes pointed, other cells cylindrical, one to several times longer than broad, 
3.6-4.8(-6.0) pm diam., often with a long hair-like end of cylindrical cells with less 
dense cytoplasm; basal trichome continuing growth after false branching, may have its 
terminal section extended to the outer margin of the thallus; cells in newly developed 
trichomes in regions of false branching distinctly broader in the meristematic region 
behind the heterocyte; heterocytes broadly spherical, diam. 6.0-7.2 pm, separated from 
the vegetative cells, occasionally in pairs, triples or fours in which case the lower 
one(s) may be more conical or hemispherical than spherical, sometimes subtended by 
one to a series of calypterae. Hormogonia of four to twelve or more short (L/D <1) 
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slightly inflated cells in own sheaths developing at external ends of trichome tubes. 
(Fig. 2 a-e). 

Etymology: the specific epithet concentrica (L) refers to the concentric zones of false 
branching which gives a banded appearance to the hemispherical colonies under the 
microscope even at low magnification. 

Diagnostic features: heterocytes large (6.0-7.2 pm diam.), spherical and widely 
separated from the trichome; mature trichome cells cylindrical, narrow, 3.6-4.8 pm 
diam., without any great change in size throughout length of trichome; 'sheaths inside 
sheaths' structure of the thallus; and the absence of lime accumulation, make this .species 
distinct from other concentric branching species, such as R. Imeiimtites and R. mfescens. 

Distribution and ecology: this taxon grows along the margins of fast-flowing 
waterways, and on the stones and pebbles in the stream bed. The disjunct distribution, 
Tasmania and southern New South Wales only, presumably reflects the paucity of 
collections. 

Notes: the specimens examined key to a pair of taxa in Bornet & Flahault (1888), 
R. mfescens Naegeli and R. haematites (DC) C. Agardh, but differ in several ways. Like 
those species, R. concentrica shows concentric zones of development, and hair-like 
tapered ends of some trichomes, as mentioned in Bornet & Flahault (1888). 

The manner in which several sheaths may be grouped inside a primary sheath (which 
appears to be in Fibonacci series) is distinctive for R. concentrica. Trichomes in 
R. haematites (Ex sicc. 331) appear to be grouped but without the retention of an outer 
primary sheath. There is some retention of the outer sheath in R. mfescens (Ex sicc. 332) 
involving three or fewer trichomes. 

The recently formed trichomes in R concentrica show a region of broad short cells 
towards the heterocyte, but the mature trichome has more or less even cylindrical cells 
until the hair region is reached. There is a gradual shortening in cell size towards the 
hair described for R. haematites, and those in R. mfescens are described as subquadrate 
and almost equi-dimensional. 

Bornet and Flahault (1888) indicate that they viewed De Condolle's specimen of 
R. haematites, which was part of Thuret's herbarium. This is presumably the type for 
R. haematites. Geitler (1932) cites both Stockmaycr 331 (for R. haematites) and Stockmayer 
332 (for R. mfescens) as reliable ex siccatae. 

The nature and function of the proliferations, trichomes which appear wound up on 
themselves inside their sheath, with some cells replaced by prismatically dense 
material which may occur in straight trichomes also, has not been established 
(no living material has been examined by the authors). They may, like similar 
structures in Nostoc species, function as gemmae if the colony collapses or is damaged 
by external forces. The Australian material, while firm and stony, did not .show lime 
encrustation. R. concentrica is probably a much more common and widespread species 
than present records indicate. 

Further specimens examined: New South Wales; South Coast: Pambula R, Chalkhills Rd, off 
Wyndham-Pambula Rd, 8 km WNW of Pambula, Enttvisle 1856, 5 Feb 1991 (MEL); Wallagaraugh 
R, Newtons Crossing, picnic area, Allan Brooke Rd, 5 km S of Rockton-Eden Rd, Entzeisle 1849, 
4 Feb 1991 (MEL). 

Tasmania: Adams R, above Adams Falls at confluence of two streams, Adams Bay, Lake Gordon, 
off Strathgordon Rd, c. 22 km ENE of Strathgordon, Entzvisle 2604, 9 Apr 1996 (MEL); Lisdillon 
Rivulet, Orford-Swansea rd, 20 km from Swansea, Entzvisle 2611 ,11 Apr 1996 (MEL). 

Comparative specimens examined: Riznilnrin haematites, river gorge at Weissenbach, near 
Frankenfels, Austria, Stockmayer 331, Krypt. exsicc. Mus. Pal. Vindobon. (NSW); Rizmiaria nifescens. 



Fig. 2. Rivulariaceae: a-e, Rivularia concentrica, a. Mature trichomes, showing concentric sheaths 
and hormogonia; b, Multicalypterate developing trichome; c. Two developing trichomes, one with 
hair; d, pattern of false branching zone; e, cross-section of fascicle of sheaths {Entivisle 2599); 
f, R. aquntica, trichome {Entivisle 2244); g-h, R. bcccariana, g, trichome; h, radiating pattern of 
trichomes {Covemj 18642). Scale bar = 10 pm; d, h not to scale. 
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river gorge at Weissenbach near Frankenfels, Austria, Stockniayer 332, Krypt. exsicc. Mus. Pal. 
Vindobon. (NSW). 

3b. Rivularia aquatica De Wild., Prodr. fl. algol. Ind. neerl., suppl. 1: S 40 (1897). 

Colonics soft gelatinous to c. 1 cm across, brown-green to green. Triciwmcs free in the 
matrix; sheath not easily visible, taper gradual then abrupt to form a long hair; cells 
subspherical, L/D 0.75-1.25, 9.6-8.4 (to 6.0 pm before hair) diam., hair cells cylindrical 
1.2-2.0 pm; hctcrocytcs spherical, with well-defined pore, diameter 10.0-12.0 pm. (Fig. 2 f). 

Distribution and ecology: widespread, eastern tropical areas. Only found once in 
Australia as soft jelly-like colonies on cobblestones in the bed of a broad, shallow 
meandering stream. 

Notes: the single collection closely matches the description of R. aquatica in 
Desikachary (1959). This has the largest cellular and trichome dimensions of the three 
species described here. 

Specimen examined: Queensland: Cattle Creek, Mackay-Eungella Road, 1 km W of Gargctt, 
Enhvisle 2244,8 Sep 1993 (MEL). 

3c. Rivularia beccariana De Notaris ex Bornet & Flahault, Ann. Sci. Nat. Bot., 7s, 4: 356 
(1886). 

Colonies to 1 cm in diameter, gelatinous to rubbery, green to brown-green or blue- 
green. Trichomes radiating, no distinct layering, tapering gradually into hair; cells 
cylindricnl,(8.0-)12.0-18.0 pm or more long, (3.6-)4.8-6.0 pm diam.; cells in hair 
2.4-3.6 pm; basal hetcrocyte spherical, 7.2-8.4 pm diam. (Fig. 2 g-h). 

Distribution and ecology: R. beccariana has been recorded from Queensland also 
(McLeod 1975) and in various other parts of the world. R. beccariana is an epiphyte on 
aquatic vegetation, especially Characeae in Australia, or may be found attached to 
tree-roots or rock, usually in slow-flowing streams, submerged or in splash zones. It is 
likely that this taxon may be found in many localities where stoneworts occur 
throughout the continent. 

Notes: fits the description given in Desikachary (1959, p. 551) well. This species is 
probably overlooked in collections of aquatic plants, and is likely to be widespread. 

Specimens examined: New South Wales: Northern Tablelands: Severn R., Dundee, on Vallisncria, 
Skinner 0082, 22 May 2000 (NSW). Central Coast: Dismal Swamp, Wollemi National Park, on 
Myriophylltnn leaves, Covcmy 18642, 4 Sept 2000 (NSW). 

Victoria: Dandenong area, Devilbend Reservoir, south of Momington, Mackey A& B,\9 Mar 1991 
(MEL 2028556 and 2047042). 

Northern Territory: Nitmiluk National Park, Seventeen Mile Ck, near crossing on track from 
Katherine Gorge to Edith Falls (c. 1 hour along track), Entwisle 2714,2715 & 2716,2]un 1997 (MEL). 

4. Gloeotrichia J. Agardh ex Bornet & Flahault 

A genus of numerous species, throughout the world. In Australia three freshwater 
species have been reported previously (Day et al. 1995; Entwisle & Nairn 1999); here 
is a fourth. 

Gloeotrichia pilgeri Schmidle, Hedtvigia 40: 54 (1901). 

Colonies microscopic tufts on aquatic plants or among rafts of other algae, with a small 
number (c. 12) of radiating trichomes. Trichome long, especially the hair, cells short and 
closely packed, 3.6-10.8 pm diam; hair cells cylindrical, L/D 2.5-3,3.6 pm diam.; sheath 
clear, not laminated, reaching at least as far as the start of the hair; hetcrocytes spherical, 
singly or in pairs at base of trichome, and intercalary above the akinete, 7.2-8.4 pm 
diam.; akinete cylindrical to reniforme, 28-36(40) pm long, 14-16pm diam. (Fig. 3 a-c). 
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Distribution and ecology: widespread outside Australia in tropical areas. Growing 
with Cylindrospermum as film on mud or vegetation. 

Notes: this collection contains a small number of plants that match the description of 
G. pilgeri in Desikachary (1959, p. 558) and Geitler (1932). 

Specimen examined: Northern Territory: Fish Hole, SW of Daly River settlement, Ross 3784,12 Sept 
1996 (MEL). 

There is an herbarium specimen in MEL of Gloeotriclun from South West National Park, 
Tasmania (in the creek from Harrys Bluff into Old R., c. 1 km N of Harrys Bluff, at 
confluence of two streams {Entwisle 2541, MEL)) but with insufficient material to 
determine the specific identity. A specimen in NSW collected by Sainty (NSWA 3183) 
is labelled as the 'Gloeotriclun uatans Rabinh. ex Bornet & Flahault ecophene of Gnlothrix 
parictina (Nageli) Thuret according to Drouet' but has no locality, date or field notes. It 
was probably collected in the rice growing area around Griffith, N.S.W. It certainly fits 
descriptions of G. nataiis. Other material was not available to us. 

5. Dichothrix Zanardini 

A genus with a small number of species worldwide and one species previously 
recorded from Australia (Day et al. 1995; Entwisle & Nairn 1999). D. bnucriaua Grunow 
is listed for the Barron River in Queensland by Borge (1911) and included in Bailey's 
(1913) census; no further data are available. McLeod (1976) gives a clear description 
and illustration for D. bnuerinun from the St Lucia ferry landing, on the Brisbane River. 
No material matching that taxon has been examined in the current study. 

Dichothrix gypsophila Kiitzing ex Bomet & Flahault, Ann. Sci. Nnt., Bot., sen 7,3:377 (1886). 

Colonies forming spreading, furry, gelatinous flakes, green-black, about 1mm high. 
Tlinllus spreading from a basal knot of subdichotomous branching. Filninents of partly 
confluent tapering trichomes, 9.0-13(-l5) pm diam., in moderately wide yellowish 
divaricate sheath systems; trichomes slightly inflated immediately above the basal 
heterocyte, then tapering gradually to a domed terminal cell or a short hair; cells 
cylindrical, L/D 0.5-1, 4.0-9.0 pm diam.; hair cells c. 4.0 pm diam., 6.0 pm long; 
hcterocytes basal, usually solitary, hemispherical, c. 6.0 pm long, 9.0-12.0 pm diam.; 
false branching at heterocytes or lateral to trichome, lower trichome dix'erging quickly, 
each trichome in its own sheath system; sheath system an imbricate series of sleeves, 
each with a short funnel-like end, basal ones yellowish, apical ones more hyaline, 
6.0-15 pm diam., enclosing the whole trichome, including the hair. Hormogonin 
straight, torulose, equivalent to two, four or many more cells, narrower than cells, 
darker pigmented and grainy, to 50 pm long, c. 4.0 pm diam., formed in apical section 
of filament branches. (Fig. 3 d & e). 

Distribution & ecology: cosmopolitan. Known from the Hawkesbury Sandstone area 
in Australia, where it occurs in the splash zones of seasonal creeks and waterfalls, and 
on the flagstones around fountains. 

Notes: our .specimens of somewhat gelatinous green-black flakes match closely 
Dichothrix gypjsophila (Kiitz.) Bornet & Flahault. They have partly confluent tapering 
trichomes in sub-dichotomously false branching filaments with flared sheaths. Our 
material shows less of the divarications of sheath illustrated by Geitler (1932) but 
otherwise fits the description. 

Dichothrix gypsophila has sometimes been referred to Gnlothrix (see Desikachary 1959, 
p 545). As the branches are confluent at least to begin with, and there is a divergence 
of the branches but not a complete separation, giving something of a penicillate 
appearance to the thallus, this taxon appears to fit best in Dichothrix as circumscribed 
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Fig. 3. Rivulariaceae: a-c, Cloeotrichia pilgeri, trichomes with various combinations of heterocytes 
and akinetes {Ross 3784); d-e, Dichothrixgi/psophila, d, branching pattern, e, hormogonia {Skinner 0047). 
Scale bar = 10 pm. 
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in Komarek & Anagnostidis (1989). Our specimens lack distinct basal bulbs, and so, 
while the dimensions would be close, do not fit in D. hosfordii (Wolle) Hornet, and the 
presence of the distinctive funnel-like sheath ends separates them from D. baueriam, 
which has its sheath ends closed over. 

Specimens examined: New South Wales: Central Coast: Royal Botanic Gardens Sydney, Skinner 
0047 ,17 Mar 2000 (NSW); Falls Picnic Area track. Manly Warringah War Memorial Park, Curl Curl 
Ck, Allambie Heights, Entwisie 2973, 26 Dec 1998 (NSW). 

Nostocales: Nostocaceae 
6. Cylindrospermum Kiitzing ex Hornet & Flahault 

Eleven taxa have been reported from Australia (Day et al. 1995; Entwisle & Nairn 
1999). The genus is a large one, and common in freshwater throughout the world 
although most are not conspicuous in the field and so may qualify better as micro¬ 
algae. Some material was not available to us during our investigation. The current 
status of some of Playfair's taxa is discussed below, under C. stagnate Kiitz. 

Prescott (1951) notes that C. Ucheniforme Kiitz. forms patches of 'macroscopic 
proportions' on soil and aquatic vegetation, as does the type species, C. stagnate. 
Komarek (1989) discusses problems arising in the delimitation of species in this genus 
from inconsistencies in descriptions and iconotypes especially in older literature. As 
his cyclogram approach depends on statistics from numerous collections it has not 
been followed here but our descriptions are based on his list of characters. 

Key to the species of Cytindrospermum 


1 Akinetes distinctly ellipsoidal at maturity . 6a. C. licheniforme 

1* Akinetes mostly cylindrical at maturity. 6b. C. stagnale 


6a. Cylindrospermum licheniforme Kiitzing ex Hornet & Flahault, Ann. Set. Nat., Bot., 
ser. 7, 7; 253 (1888). 

Cotomj forming conspicuous cumulous patches. Trictiomes long, somewhat intertwined 
and fragmenting; vegetative cetts uniformly cylindrical, L/D 1-2.5, 4.0-5.0 pm diam.; 
heterocytes terminal, cylindrical to ovate, with an outer envelope and a prominent pore 
connecting to the next cell, 10.0-12.0 pm long, 5.0 pm diam.; akinetes developing 
directly behind the heterocyte, ellipsoid, smooth, clear walled, 26-36 pm long, 
14.0-16.0 pm diam. (Fig. 4 a, b). 

Distribution and ecology: cosmopolitan, this taxon has been recorded previously 
from Queensland (Haker & Fabbro 1999). It can be found attached to mud or 
vegetation in streams or puddles. 

Notes: Although the cells may be broader than those described by Desikachary (1959), 
the specimen fits comfortably within C. Ucheniforme as circumscribed by that author 
and Prescott (1951). 

Specimens examined: New South Wales: North Coast: Paterson R., Pound Crossing Bridge, 
Singleton-Gresford Rd, 2 km SW of Gresford, Entwisie 1939, 8 Febl991 (MEL). 

6b. Cylindrospermum stagnale Kiitzing ex Hornet and Elahault, Ann. Sci. Na.,. Bot., 
ser. 7,7: 250 (1888). 

C. rectanguiare Playfair Proc. Linn. Soc. NSW 43: 506 (1918); C. goetzei Schmidle/ontm 
Playfair, toe. cit.: 507 (1918). 
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Colonies either filmlike on mud and marginal vegetation, or substantial gelatinous 
cumulous masses, bright bluish green to greyish green. Trichomes long, parallel or 
intermingling, both ends terminating in a heterocyte; cells cylindrical, similar in size 
throughout the trichome, granular bluish green, L/D (0.8-)l-2(-2.5), 3.6-4.8 pm diam.; 
sheath faint; heterocytes variable, sub-conical to domed cylindrical, terminal, and 
either or both may be subtended by an akinete, prismatically dense, (4.8-)6.0-9.6 pm 
long, 4.8-6.5 pm diam.; akinetes prominent, variable in occurrence, smooth walled, 
slightly yellow staining, cylindrical to slightly inflated in the same group of trichomes, 
(22-)24-27 pm long, (8.4-)9.6-12 pm diam. Possible hormogonia 4-, 6- or 8-celled 
packets, similar to vegetative cells. (Fig. 4 c). 

Distribution and ecology: widespread and common in most parts of the world. In 
Australia reported from the Northern Territory, Queensland and New South Wales. 
The two recent specimens examined here are from more temperate areas than 
previously reported in New South Wales. The collections were made along cold water 
streams in alkaline soil agricultural land, as rafts of scum either at the margins of pools 
or stranded on the banks. 

Notes: separation of C. licheniforme and C. stngnnie is made on the shape of the mature 
akinete (Geitler 1932), which in the case of C. lichenifonne is described as consistently 
ellipsoid, while that of C. stagnale can range from cylindrical to somewhat inflated. The 
akinetes in Entivisle 1939 are consistently ellipsoid and usually longer than those of 
Skinner 0157, which are consistently cylindrical. Mature akinetes are less frequent in 
Skinner 0199, but range from cylindrical to inflated, rather like the range for which 
Playfair (1918) describes different forms and even species in his Lismore material. 

Playfair described C. rectangnlare from Lismore in northern NSW. The Type material, 
in Bottle No. 256 (Lismore, dripping rocks halfway up New Cut, 6 Sept 1915) 
complements Playfair's description closely. A further three collections cited by Playfair 
(1915, 1918) have dried out and did not respond well to rehydration. Bottle No. 270 
(WoyWoy, Lucas, Oct 1915) is said by Playfair to contain the variant form, var. 
panncellula Playfair (1918) but the material failed to rehydrate. All four bottles 
mentioned were sent to Drouet in 1975, and returned, on his death, in 1983. No 
correspondence from Drouet, describing his findings, has been located at NSW. 

C. rectangnlare shows close similarities to C. stagnale, but has a dolioform to elliptical 
(16-22(-38) pm x 7-10(-14) pm (Playfair 1915,1918)) mature akinete. Playfair's (1918) 
opinion, "they are merely allotropic forms of one plant," is further indication of the 
need for a revision in the light of modern work. It is worth noting that specimens of 
C. stagnale described by Scott & Prescott (1958) from Arnhem Land in the Northern 
Territory have akinetes of similar dimensions to those given by Playfair. The opinion 
of the present authors is that all the taxa described by Playfair (1918) probably fit into 
C. stagnale, and that separation of C. lichenifonne from C. stagnale may prove to be 
unsustainable if more were known about the range of variability in the genus. 

Specimens examined: New South Wales: North Coast: Lismore, the New Cut [probably the New 
Ballina Cutting], Playfair 256, 6 Sept 1915 (NSW); Deer Park R., Waterfall Way, W Cherry (Skinner 
0157), 24 May 2000 (NSW); Northern Tablelands: Bergen op Zoom Creek, 8km N of Walcfia, Skinner 
0199, 25 May 2000 (NSW). 

A species of Cylindrosperinum was also present with the collection of Gloeotrichia pilgeri 
(Ross 3784). While there were akinetes present, they were infrequent and immature, 
and the material has been provisionally assigned to Cylindrosperinum sp. aff. catenatuin 
Ralfs ex Bornet and Flahault (Fig. 4 d, e). Specimens of taxa referable to this or allied 
genera are often encountered in samples of rafts of freshwater algae or other aquatic 
plants in Australian collections but may be overlooked because of greater interest in 
the other material. 
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7. Nostoc Vaucher ex Bornet & Flahault 

There have been fifteen species names associated with records of Nostoc in Australia 
(Entwisle & Nairn 1999), mostly in species lists, with few detailed descriptions, and the 
genus has not been revised for the continent. The present treatment is based on those 
collections available to us, and covers those taxa we accept as macroalgae. 

Nostoc is commonly found in permanent freshwater, in temporary waterbodies, and on 
soil, even in arid areas, but is infrequently collected. Nostoc has been reported from 
saline wetlands in Australia (Brock 1986:133), but without convincing evidence that it 
was metabolically active in such environments. 

Modern approaches to Nostoc taxonomy involve much information beyond that used 
for conventional morphological classification (Mollenhauer et al. 1994). While 
acknowledging the validity of such approaches, especially in countries where there are 
one hundred and fifty years or more of research history and specialized facilities close 
at hand, we are aiming here to establish a baseline for Australia from which field and 
laboratory work can start. If a name applied is an hypothesis that allows challenge. 




Fig. 4. Nostocaceae: a, b Cyiindrospenmtm lichcniforme, a, developing akinete; b, mature akincte 
(Eiitioisle 1939); c, C. stagnate, mature akinete {Skinner 0157); d, e C. sp. aff. catenntwn, d, trichome; 
e, mature heterocyte and akinete {Ross 3784). Scale bar = 10 pm. 
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then we feel justified in putting forward a name, with a description and authorities, in 
order to have that name and circumscription challenged. 

Hormogonia fitting the classical criteria re-emphasised by Mollenhauer et al. (1994) 
have been encountered rarely in our material (e.g. Clwrn/ 336, 337). Proliferations, or 
budding of whole colonies, have been encountered in N. commune (e.g. Savage, 4 Oct 
2000) and may have been overlooked elsewhere. Frecjuently, Australian material has 
shown contracted trichomes in thickened, and often solidified, sheaths in the surface 
of mature colonies (see N. flagelliforme, N. commune and N. pruniforme). Given the 
dramatic fluctuations in climatic conditions on this continent, these resting stages may 
be a regional variant on the thin-walled, clear bag-like hormogonia, which are able to 
glide off from the parent colony in favourable conditions. 

Key to species of Nostoc 

1 Colonies tliread-like, or firm but loosely saccate to spreading, surface smooth or wrinkled, not 

warty; often terrestrial. 2 

1*^ Colonies spreading and warty or a fused mass of globules or individual globules, or soft and 
fluid; mostly aquatic . 4 

2 Colonies thread-like; trichomes long and more or less parallel, in the direction of the thread 

. 7a. Nostoc flagelliforme 

2* Colonies saccate to spreading; trichomes variously arranged in the matrix of the colony .. 3 

3 Trichomes short and determinate, of 12 or less cells, scattered through the matrix; aquatic or 

semi-terrestrial . 7b. N. borzioides 

3* Trichomes longer and indeterminate, often more crowded towards the outside of the colony; 
usually terrestrial . 7c. N. commune 

4 Colony encrusting, often deflated, when wet velvety and cloth-like, hard to squeeze apart; 

trichomes of barrel-like cells, about half the diameter of the heterocytes; proliferating propagules 
absent; akinetes smooth-walled, ovate..... 7d. N. verrucosum 

4* Colonies spherical or globular (especially when small, tough and rubbery) or fluid, gel-like and 
easily broken, separating and returning if squeezed; trichomes of subglobose, ellipsoid or 
cylindrical cells similar in dimensions to heterocytes; proliferating propagules sometimes 
present; akinetes ellipsoid to cylindrical, smooth or spiniferous . 5 

5 Akinetes smooth-walled, oval to elliptical; cells spherical to ovate, similar to heterocytes; 

hormogonia spiraled in sacs, with heterocytes at one or both ends . 7e. N. pruniforme 

5* Akinetes spinose, cylindrical to reniform; cells ovate to cylindrical, similar to intercalary 
heterocytes only; hormogonia not seen . 7f. N. gelatinosum 


7a. Nostoc flagelliforme Berkley & Curtis, Intro. Crijptog. Bot. 142 (1857). 

Nostoc commune var. flagetlifonnc Berkeley & Curtis ex Bornet & Flahault, Ann. Set. Nat. 
Bot., ser. 7, 7: 206 (1888). 

Colony an intertwined collection of fine, slightly lacunate tubes, greenish brown when 
moist, drying black. Trichomes arranged parallel to the long axis of the tube, straight to 
slightly wavy; cells subglobose to dolioform, (3.5-)4.0-6.0 pm diameter; heterocyte 
intercalary or falsely terminal, not frequent, ovate, 6.0 pm long, 8.5 pm diam.; akinetes 
in series of 2,4 or 6, thick walled, similar in dimensions to vegetative cells. Hormogonia 
with or without heterocytes, tightly coiled mass of four to twenty cells in sheath, 
becoming hardened into small pustules on the thallus surface (Fig. 5 a-c). 
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Distribution and ecology: a dryland species, found in Australia in saltbush steppe, on 
bare ground, solonized brown calcareous soil, with pebbles of quartz and ironstone. 
Also found in western China, south-western United States of America, Namibia and 
other arid areas. 

Common name: Fcicai (Fat tsai) (Lembi & Waaland 1988, Gao 1998). It is sold 
commercially as food in New South Wales as Black Moss. 

Notes: this species, sometimes treated as a variety of N. commune, is recorded from 
arid parts of many countries. Gao (1998) presents a summary of recent research, 
describing, among other things, the effect of wild harvesting on quality, and some 
suggestions for cultivation. Gao (1998) mentions studies that have shown that 
flattening of the thallus may occur on soils with relatively high moisture content. The 
broader, buried ends are not visible in our Yunta specimen (NSW A3124), but the 
environmental conditions described for Ghinese plants are close to those of the shrub 
steppe near Yunta. In other microscopic and macroscopic details NSW A3124 is similar 
to the commercial specimen and published descriptions. The Mereenie specimen (Latz 
17364) is similar, but does show some broadening of tubes on contact with the soil, and 
occasional forking of tubes. The trichomes in Latz 17346 are pronouncedly in rows, as 
in the commercial specimen, the vegetative cells are subglobose, there are frequent 
series of akinetes and occasional hormogones. 

The Western Australian specimen (Bratt 67/250) had been assigned in HO to Wollca 
saccata (Wolle) Bornet & Flahault, but is generally slightly smaller in cell dimensions 
than Prescott's (1951) description and lacked the characteristic large akinetes of 
W. saccata. Bratt 67/250 is probably best placed in N.flagelliforme although the colonies 
are wider and flatter than the Yunta or Mereenie specimens or commercial 
N. flagelliforme, but agree in other respects. It should be noted that it was found in 
association with N. commune which may indicate stability of the morphological forms 
in harsh habitats, and so support separation of these taxa as two distinct entities. The 
presence of hormogonia with thickened sheaths may also be an indication of response 
to the arid habit of this specimen. 

Specimens examined: South Australia: 3 km ENE of Panaramitee homestead, 13km SE of Yunta, 
Lowe, 16 Nov 1979 (NSW A3124). 

Western Australia: Eyre Highway, 110 km W of Caiguna Tank, Bratt 67/250 ,6 Oct 1967 (HO). 

Northern Territory: Mereenie, 1 km NE of Eastern Satellite Sm, Latz 17364 ,23 Nov 2000 (NT, NSW). 
Cultivated commercial specimen {Skinner 0053, 23 Mar 2000) purchased in an Asian grocery in 
Ashfield, NSW. 

7b. Nostoc borzioides Skinner & Entwisle, sp. nov. 

Tliallus gelatinosus lamellaris vel plicatus vcl laciniatus cuius trichomata determinata 
Borziae triloailari similia, cellularibus usque ad duodecim inclusis heterocytibus aut 
terminalibus aut intercalaribus. 

Holotype: Northern Territory: Gregory National Park, Limestone Gorge, c. 8 km NN W 
of Bullita outstation, Latz [Diirctto 1117], 16 April 1996 (MEL). Isotype: NSW. 

Colony irregularly shaped, often elongate and tattered, nibbery, blue-green, mostly 2-4 cm 
long; trichomes arranged irregularly, 16—24 pm long, of 3-6(-12) cells; cells 3^(-5 when 
dividing) pm long, 4-6 pm diam., terminal cells semi-globose; intercalary cells disc- to 
barrel-shaped; hcterocytes spherical to depressed globose, terminal or intercalary, 
singly or more rarely in pairs, sometime absent, similar in size to vegetative cells or a 
little smaller, with pore at either end (if intercalary); individual sheaths not visible in 
the gel in this specimen; akinetes or propagules not seen. (Fig. 5 d-f). 
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Fig. 5. Nostocaceae: a-c Nostoc flagelliforme a, trichome with terminal heterocyte; b, part of 
trichome; c, hormogonium {NSWA3142); d-f, Nostoc borzioides, determinate trichomes with 
heterocytes (Durelto 1117); g-i, Nostoc gelntinosuiii g, trichome with intercalary heterocyte; 
h, terminal heterocyte; i, series of akinetes {Skinner 0178); j-1, N, verrucosian, j, k trichomes with 
terminal heterocytes; 1, trichome with intercalary heterocyte and akinetes {Skinner 0057). 
Scale bar = 10 pm. 
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Etymology: the species epithet is from Borzia, a genus in the Oscillatoriales to which 
the short trichomes of this species of Nostoc can be compared, especially when 
heterocytes are absent or rare. 

Distribution and ecology: known only from the type locality where growing in a 
small drying rockpool on limestone. 

Diagnostic features: similar to Borzia trilocularis in trichome morphology, but such 
trichomes, often with terminal or intercalary heterocytes, always in a rubbery thallus 
characteristic of Nostoc. Nostoc species generally have trichomes with at least twenty 
cells, and are rarely as consistently determinate in cell numbers as this taxon. 

Notes: while we are reluctant to add a new species to the already cluttered 
cyanobacterial literature based on a single preserved collection, the short determinate 
trichomes are very distinctive. As soon as fresh material comes to hand we will 
endeavour to have its genetic affinities resolved. 

7c. Nostoc commune (L.) Vaucher ex Bornet & Flahault, Ann. Sci. Nat. Bot., ser.7, 7:203 
(1888). 

Colon}/ globose to laminate, rubbery, variously green, yellowish green, blue-green or 
blackish, solid but more frequently hollow, from a few mm to several cm across; 
trichomes usually not closely appressed and evenly distributed, variable in length; 
sheaths visible in some parts of thalli, wide, convoluted and following the shape of cells 
and trichome, hyaline or lightly discoloured; cells subglobose to barrel-like, L/D 1-1.5, 
(3.0-)3.6-5.0(-6.0) pm diam.; heterocytes (falsely) terminal, spherical, with one pore, 
6.0-7.0(-8.5) pm diam. or intercalary, of similar dimensions, with two pores; akinetes (if 
present) similar to vegetative cells, with more dense staining cytoplasm, clear wall, 
singly or in series. Hormogonia, or small vermiform attached colonies (spiral 
contraction of a trichome, separation from heterocyte by disintegration of cells 
between, formation of an enclosing sheath) appear 2 or 3 cells thick, in own sheath, at 
maturity. (Fig. 6 a-d). 

Distribution and ecology: cosmopolitan. In Australia, as elsewhere, grows most 
frequently on bare soil in disturbed situations but may grow in transient aquatic 
situations, including waterfalls and seepages, from sea level to mountain areas, areas 
of high rainfall and arid areas alike. Most specimens of N. commune in our collections 
are of quite extensive sheet-like thalli, either saccate or two-sided but continuous, with 
a folded but not warty surface, and are usually free on the surface of the soil or 
superficially buried. The specimen from the far west of NSW {Cherry 302) while being 
microscopically similar to those from free crusts, formed as an embedded blackish 
crust in the sand, similar to arid area lichens. The individual thalli were domed to 
subglobose, imbricate and generally less than a millimetre in diameter. The only 
microscopic difference between this specimen and others was in the tight-fitting 
laminated sheaths around trichomes, especially at the surface of thalli. Both of these 
differences may be responses to the arid environment. 

From the localities cited here, it is clear that N. commune is widely distributed in 
Australia, and has a broad ecological tolerance. Even so, collections are infrequently 
lodged in herbaria, which may account for some of the apparent gaps in distribution. 

Common name: over time N. commune has accumulated a range of folk names, 
including Star Jelly, Troll's Butter, and Snot, some of which it shares with other jelly- 
like simple plants. Snot may be the most appropriate, if not the most appealing, 
common name. According to Potts (1997) Nostoc derives from the name Nostoch 
suggested by Paracelsus for this common wasteland and pasture organism, a witty 
wordplay based on superstitious beliefs of its origin and the look and texture of both 
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Fig. 6. Nostocaceae: a-d Nostoc commune, a part of trichome with intercalary heterocyte {Coveny 
18542); b, c hormogonia (NSW435426); d trichome in sheath, from margin of thallus (Coveny 18543); 
e-h N. pnmiforme, e part of trichome with intercalary heterocyte; f part of trichome with row of 
akinetes (Skinner 0044); g terminal heterocyte; h hormogonium (Enlivisle 1862). Scale bar: a, d, e, f, 
g = 10 pm; b, c, h = 20 pm. 
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the organism and nasal mucus. Koxianmi (Gc-Xian-Mi) is an ancient Chinese name 
(Lemhi & Waarland 1988; Potts 1997) and as N. commune is sometimes used as a 
condiment in cooking, especially east-asian cooking, it may have other commercial 
names in eastern Asia. Llullucha is a name used by the Chinchero people of the Andes, 
who differentiate between plants collected from different localities in terms of their 
culinary worth without the aid of scientific instruments (Franquemont et al. 1990). 

Notes: a cosmopolitan species, and the one into which Drouet (1978) placed many 
both colonial and more independent living taxa. We follow current taxonomy and 
circumscribe it more narrowly. As we have not done any culturing of specimens, we 
have not had occasion to observe hormogonal mobility. Some specimens, however, 
have included small attached colonies (or proliferations, see Dodds et al. 1995) in sacks 
at the margins of thalli. 

Prescott (1951) accepts a number of species (e.g. N. commune, N. muscorum C. Agardh, 
N. linckia (Roth) Bornet & Flahault, N. vernicostim and N. prmiifome) that can be found 
on soil and in water, where they form as sheets, crusts or globules. These are described 
as having much similarity in dimensions and form in his description of trichomes, but 
filling a range of habitats and showing differences in thallus structure and akinete size 
or form. For instance, N. linckin gets softer with age and has akinetes larger than 
vegetative cells, and N. muscorum favours soft waters. 

Mollenhauer et al. (1999) recommend the distinction of one-pored heterocytes be used 
to separate N. commune from other similar taxa. They also highlight hormogonial 
development and absence of morphologically distinguishable akinetes as useful 
characters. The proliferating propagules described in detail for N. pruniforme 
(Mollenhauer 1970) are referred to as hormogones by that author. Similar but distinct 
structures occur in Australian specimens of N. commune. Australian material assigned 
to N. commune shows one-pored heterocytes in terminal positions, and two-pored 
intercalary heterocytes in the same specimen. The loose heterocytes are of both forms. 

Specimens examined: Queensland: D'Aguilar Range, Northbrook Ck, Mt Glorious-Dundas Rd, 
Entxi’isle 2227, 5 Sept 1993 (MEL); Theresa Ck Rd, Milla Milla, Horton s.u., 22 Aug 2000 (NSW). 

New South Wales: North Coast: Town Beach, Port Macquarie, Skinner PMC0()3, 13 Aug 1999 (NSW); 
Erskine Ck, Lord Howe Island, Krnfl [TjEtOiSI, 14 Dec 1986 (MEL); Little Murray River bridge. 
Waterfall Way, Skinner 0147, 24 May 2000 (NSW); near QLD-NSW border (Warwick-Stanthorpe 
area), 9 km by road from Legume to Woodenbong, Oaky Ck, Entwisle 2807, 15 July 1997 (MEL). 
Central Coast: Uloola Track, Royal National Park, Coveni/ & Yee, 28 No\' 1999 (NSW 435425); 
Blackett, Covemj 18161, IJan 2000 (NSW); Cattai, Hoiii^iiton s.n., 17 Apr 2000 (NSW); Woy Woy, 
M.Skinner s.n., 17 Apr 2000 (NSW). South Coast: Cobargo, Skinner 0236, 0237, 13 Jul 2000 (NSW); 
Yowrie, Skinner 0240, 13 Jul 2000 (NSW). Northern Tablelands: Bellevue Oval, UNE, Armidale, 
Skinner s.n., 11 Dec 1999 (NSW 435426). Central Tablelands: Bundanoon, Mm/ s.n.. Mar 1967 
(NSW); Springwood, O'Neill, 8 May 1979 (NSW A 3126); Honour Avenue, Lawson, Cozh’uy 18542, 
26 Mar 2000 (NSW); Lime Kilns, 17 km from Bathurst, Qirler sn, 12 Aug 2000 (NSW). North Western 
Slopes: upper tributary of Peel R, Mm/ s.n., 29 Sep 1978 (NSW A 3125); Moonbi, Skinner 0069, 21 
May 2000 (NSW); "lolanthe", 25km W of Garah, Sotting 455, 6 Apr 1973 (NSW): White Gum 
Lookout, Warrumbungle National Park, Entwisle 3030, 8 Jul 2000 (NSW). Central Western Slopes: 
Dart Brook, Sconfc>-Merriwa Rd, 10 km by road from Scone, Entwisle 2868, 17 July 1997 (MEL). South 
Western Plains: Yelkin St. For., Rankine Springs Rd, 18 km S of Lake Cargelligo, lobson 6871, Arnold 
& Porter, 19 Nov 2000 (NSW); Swan Hill-Balranald Road, near LakeTooim, Covemj 78736, Oct 2000 
(NSW). Far Western Plains: Kinchega National Park, Cherry 302, Hitt & Onne, 2 Oct 2000 (NSW). 

Victoria: Mornington Peninsula, Sorrento, Main Sjii., 5 Jan 1995 (MEL 2028594); Round Lake, NW 
of Black Flat, Beimgletwle 28386, 16 Sept 1968 (MEL). Wyperfeld National Park, Round Lake, 
Voltehergh s.n., 17 Marl985 (MEL 1050418); Horsham, Savage s.n., 4 Oct 2000 (NSW);Mahogany 
Walk, 6 km W of Warrnambool, L& C Kraft s.n., 28 Dec 1999(NSW). 

Tasmania: Penquite near Launceston, Cnnn, 2 Dec 1848 (NSW A3156). 
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South Australia: Highbury, Skinner 0275 ,23 Doc 2000 (NSW); Lady Bay, Nornianvilic, Skinner 0291, 
14 Sept 1977 (NSW); Bunyeroo Gorge, near Wilpena Pound, Mm/ s.n., Dec 1965 (NSW), Drouot 
(1978) citing this collection, as N. amnminc, recorded it as New South Wales in error. 

Western Australia: Eyre Highway, 110 km W of Caiguna Tank, Brail 67/251, 6 Oct 1967 (HO). 

7d. Nostoc verrucosum Vaucher ex Bornet & Flahault, Ann. Sci. Nat., Bot., ser.7, 7: 216 
(1888). 

Colony usually a globose flabbellate sack or lamellate crust, rubbery, dirty green to 
blackish, from a few mms to several cms in extent; trichonies with visible sheaths in 
outer parts of colony, and glading from densely aggregated at margins to more open 
towards the inside, often spiralled or twisted, often quite long; cells barrel-like to 
subglobose, L/D 0.8-1.2, (2.4-)3.0-4.8 pm diam.; Iwtcrocytcs intercalary or falsely 
terminal on the short trichomes, ovate (5-)6.0-7.2 pm; akineles, when present, paired 
or forming short moniliform sequences in trichomes, and larger in dimensions than 
vegetative cells, subglobose to ovate, L/D 1.5, c. 5 pm diam. (Fig. 5 j-1). 

Distribution and ecology; cosmopolitan. Found in creek beds, shallow streams and on 
waterfalls, as well as moist paths in rainforest, usually associated with alkaline soil 
and water. In Australia, previously recorded only from Queensland (Day et al. 1995; 
Entwisle & Nairn 1999). 

Notes: when encountered in the field, N. verrucosum is often velvety to touch, because 
of the warty surface, but is otherwise hard to distinguish from other species with a 
spreading habit. The distinction from N. commune based on the occurrence and 
morphology of the akinetes appears to be useful, although they may be absent in some 
specimens of N. verrucosum. Specimens sometimes show the sheath around the outer 
trichomes best when the surface of the colony appears to have solidified more than 
usual, making this a less than reliable character, as both N. commune and 
N. pruniformc may also show it. The distribution of trichomes and their length is one 
of degree, but consistent within the specimens cited; as such it may be ecologically 
rather than genetically based. Mollenhauer et al. (1999) place importance on 
N. verrucosum plants remaining permanently moist in the field, whereas N. commune is 
able to withstand periods of desiccation. 

Australian material has heterocytes larger than usually described for N. verrucosum. 

Specimens examined: Queensland: D'Aguilar Range, Northbrook Ck, Mt Glorious-Dundas Rd, 
Entwisle 2227, 5 Sept 1993 (MEL). 

New South Wales: North Coast: Woodenbong Ck, Old Koreelah, crossing near town on road to Mt 
Barney, Entwisle 2810, 15]uly 1997 (MEL); Dorrigo National Park, 9 km by road S of Dorrigo, 6 km 
SSW of Dorrigo (direct), Sherrard Falls, Entwisle 2856 16 July 1997 (MEL). North Western Slopes: 
junction of Peel R. and Wombramurra Ck, May, 15 Nov 1977 (NSW A3127); upper reaches of creek, 
head of Peel R., May s.n., 15 Nov 1977,(NSW A3128); station 1, Chaffey Dam Surv'ey, Peel R., May 
s.n., 15 Nov 1977 (NSW A3129); 27 km by road from Merriwa, Merriwa-Coolah road, Collaroy 
Bridge, Krui R., Entwisle 2871, 17 July 1997 (MEL). Central Coast: Ashfield, Skinner 0057, 24 Apr 
2000 (NSW). Western Plains: Murray's ricefield, Griffith, Mai/ s.n., 6 Dec 1978 (NSW A3122). 

7e. Nostoc pruniforme C. Agardh ex Bornet and Flahault, Ann. Sci. Nat., Bot., ser.7, 7: 
215 (1888). 

Colonies gelatinous to rubbery, up to 4 cm in diameter, blue-green, green or brown; 
black and crusty when dry; trichomes of many cells (typically 60-80 cells between 
heterocytes), sheath close fitting when visible; cells subglobose to barrel-shaped, 2-3 pm 
long, 3-4 pm diam.; heterocytes intercalary or terminal, globose or ellipsoid, usually 1^ 
per filament, 5-7 pm long, 5-6 pm diam.; akinetes large, spherical to elliptical and 
about 10 mm diam. Hormogonia in irregularly sausage-shaped, thin walled packets, 
with beaks at both ends, heterocyte in one or more rarely both beaks, hormogonal cells 
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slightly smaller and more oval than vegetative cells, in contracted spiral trichomes. 
Spheres with numerous hormogones observed. (Figs 6, e-h, 7). 

Distribution and ecology: cosmopolitan. In Australia attached to rocks in streams or 
seepage areas, or as spherical vesicles on the floors of waterbodies, or on moist soil on 
lake verges. Often in drainage areas through cleared land. Although not previously 
reported from Australia, N. pnmiforme is particularly common in streams flowing 
through farmland with Allocasiiariita woodland remnants in New South Wales. Such 
streams are apparently alkaline, consistent with Prescott's (1951) reporting this species 
from hard-water streams in North America. A similar habitat preference is shown in 
Australia, by N. commune (although on soil) and often by N. verriicosum. In the notes 
that follow his description, Prescott adds that this taxon is commonly responsible for 
the numerous 'marble-like bodies' found on the bottom or margins of waterbodies 
from time to time. These marble-like bodies are often encountered at the margins of 
lagoons or on the faces of waterfalls, but like the rubbery sheets of Nosioc commune, are 
not often deposited in herbaria. An association of this species and water snails, 
beneficial to the snails, demonstrated by Dodds and Castenholz (1988), has yet to be 
noted for Australian material. 

Common name: this species and related ones are often referred to as bullets when 
found in the field in rural New South Wales. In Europe, and in North America, this 
species is most likely to be the one referred to as Mnre's Eggs from medieval times to 
today. Mollenhauer (1970) gives a detailed list of common names collected by 
N. pruuiforme around the world, with some comments on the choice of the specific 
epithet, as part of a thorough review of the taxon. 

Notes: similar to Nostoc pruuiforme as described by Prescott (1951) but filament cells 
slightly smaller in Australian material (3-4 pm cf. 4-6 pm diam). Hormogonal packets, 
with terminal heterocytes, have been seen in Australian material {Entwisle 1862, Cherry 
336, 337), and the gross form of thalli, as single or clustered 'bullets', is like that 
reported by overseas workers (Dodds & Castenholz 1988; Mollenhauer 1970; 
Mollenhauer et al. 1999). The sheath around some trichomes close to the surface in 
some thalli is conspicuous, and rather more narrow than that in N. commune. 
Mollenhauer (1970) outlines the life history of N. pruuiforme. Cherry 336, 337 showed 
stages from the sausage-shaped hormogonia through the "N. sphcricum" clear spheres 
to solid bullets, massed together rather like caviar. These represent many steps in that 
life history. 

Among our collections we may have representatives of two distinct morphological 
forms, often from the same site. In our interpretation of N. pruuiforme we have 
included both those specimens in which there were discrete, often globular colonies, 
and those with coalescent colony masses eventually having a spreading form (as in N. 
verritcosum) but with trichomes with dimensions close to the N. pruuiforme kind. Such 
colonies may be soft and friable, breaking into small more or less globular fragments, 
while those that remain discrete spheres may be tough and rubbery or even gravel-like. 

Specimens examined: Queensland: Murray R, Murray Falls, in river below falls, 25 km NW of 
Cardwell, off Bruce Highway (Cardwell-Tully), Entwisle 2342a, 12 Sept 1993 (MEL); Souita Falls, 
12 km ESE of Millaa Millaa, tributary of Beatrice R, Entxmsie 2287, 10 Sep 1993 (MEL); Rocky 
Springs, W of Eulo, Ponder & Column UQ84, 7 Sep 1984 (NSW). 

New South Wales: North Coast: Ellenborough Falls, Ellenborough R., 2.5 km N of Elands, 29km 
NNW of Wingham, Entwisle 1862, 10 Feb 1991 (MEL 2046775); Litllc Murray R., falls below bridge, 
Tyringham Road near Dorrigo, Skinner 014i), 23 May 2000 (NSW); 8.4 km from Old Grevillia on 
Findon Creek Road, Long Ck (flows into Findon Creek), Entiuisle 2816, 2817, 15 July 1997 (MEL). 
Northern Tablelands: Karuah R., upper part of Chichester State Forest, Barrington Tops area, 
Entwisle 1956, 9 Feb 1991 (MEL); Polblue Ck, Horse Swamp Camping Area, Tubrabucca Rd 
crossing, Stewart Brook SF, Entwisle 2940, 10 Jan 1999 (NSW); Apsley Falls, Apsley R., Oxley Wild 
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Rivers National Park, Skinner 0204, 25 May 2000 (NSW); Bergen Op Zoom Ck, 8km NE of Walcha, 
Skinner 0198,25 May 2000 (NSW); Surveyor Ck, Walcha Road, Mat/ s.n. , Dec 1968 (as N. splmericwn 
Vaucher ex Bomet & Flahault, det. Drouet (May, 1978)) (NSW A3132); Chaelundi Ck, Chaelundi 
Rest Area, Guy Fawkes River National Park, Skinner 0116, 23 May 2000 (NSW); Wollomombi R, 
bridge on Waterfall Way, Skinner 0191, 24 May 2000 (NSW). Central Coast: Sydney International 
Rowmg Centre, Penrith Lakes, Skinner 0045, 11 Mar 2000 (NSW); Blarney Ck, Wattagnn National 
Park, Cherry 336, 337, 4 Nov 2000 (NSW). South Coast: Chalkhills Ck, Rats Valley Road, off 
Chalkhills Road, 11 km WNW of Pambula, Entxvisle 1962, 5 Feb 1991 (MEL); Yowrie R., Yowrie, 
Skinner 0246,13Jul 2000; Illawarbra Ck, Wandella State Forest, Yowrie Road, W ofCobargo, Skinner 
0251, 13 Jul 2000; Southern Tablelands: Sawpit Ck, Jindabyne - Mt. Kosciuzko Rd, Entwisle 1580, 
12 Nov 1988 (MEL). 

Victoria: Fiddlers Green Ck, Cann Valley Highway, 34 km from Cann River township, Entwisle 1843, 
4 Feb 1991 (MEL). 

7f. Nostoc gelatinosum Schousboe ex Bornet & Flahault, Ann. Sci. Nat., Bot., 7s, 7:199 
(1888). 

Colonies rather fluid gelatinous spreading crusts, yellowish brown; sheathed trichomes 
of cylindrical cells, L/D 1-2.5, 2.5-3.0 pm diam.; intercalary or terminal beterocytes, 
cylindrical to ellipsoid, 7.0-8.0 pm long,2.5-3.0 pm diam.; akinetes cylindrical, ellipsoid 
or even reniform spiny-walled, 8.5-12 pm long, 4.5-5.5 pm diam, 2, 3 up to 7 in a 
series, either apparently replacing the heterocyte or forming independently of it. 

(Fig- 5. g-i)- 

Distribution and ecology: cosmopolitan. The present specimen collected among 
sedges and Restionaceous plants in the seepage between a hanging bog and a rapidly 
flowing stream. 

Notes: while the occurrence of spiniferous akinetes is remarkable in the genus, Geitler 
(1932) includes the taxon without particular comment, along with N. ellipsosporum 
Rabenh. and N. spongiforme C. Agardh. There are resemblances to Anabaenopsis, but 
there is no evidence of paired heterocytes, the trichomes do not arrange themselves in 
crescents or spirals, and the number of akinetes is frequently three or more in a 
sequence (see Hindak 1988; Komarek & Anagnostidis 1989). This collection also shows 
affinity to Cylindrospennuin but differs on a number of points including the intercalary 
heterocytes and the often well developed sheath. Until further collections can be made 
and .some cultural observations completed, it appears best to include the record under 
the name above, albeit with misgivings about its generic position. 

Specimen examined: New South Wales: Northern Tablelands: Bullock Creek, hanging bog, Skinner 
0178, 24 May 2000 (NSW). 


Comments 

Few of these organisms are rare, rather they are seldom collected. As noted above for 
Rivularia, many of these taxa may be overlooked by collectors more interested in their 
hosts or associated aquatic plants. Others like Diciwthrix are frequently dismissed as 
stains or dirt on stonework and removed without enquiry into their biological nature. 

Most home gardeners, farmers and bushwalkers will have encountered Nostoc from 
time to time. Lawns after heavy rain often display rubbery crusts. Hard dark green 
shotgun pellet sized 'bullets' turn up, sometimes in millions, round the edges of 
swamps. Rocks in creek beds and waterfalls show slippery, rubbery skins. People 
seldom collect such things. Recent publicity about Nostoc commune in gardening circles 
in Australia resulted in numerous phone calls to the authors, and collections from 
inland and coastal areas throughout the eastern states. 
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Fig. 7. Nostocaceae: Nostoc pruniforme a. hormogonium germinating; b. New spherical colony 
inside old hormogonial sheath (Cherry 337). Scale bar = 10 pm. 
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Some species are considered good enough to eat or may have other conservation or 
commercial prospects. Even so there are very few specimens of most taxa discussed 
here in Australian herbaria, many catalogued at genus level only. There is a very real 
need for wider collection, and economic and ecological investigation of the group in 
Australia. With the encouragement of the New South Wales Biodiversity Strategy we 
have made a start through this floristic surv'ey, and hope that this account will prompt 
thorough taxonomic reviews of these taxa. 
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Desmids of New South Wales: New species and 

new records 


M. Dingley 


Abstract 


Dingley, M. (Hon. Research Associate, Royal Botanic Cardens, Mrs Macqnaries Rd, Sydney, NSW 2000, 
Australia) 2001. Desmids of New South Wales: new species and neiv records. Telopea 9(3): 601-637. 
Five new species are described: Cosmarium decemcrenatum, Cosmarium joadjense, Cosmarium 
quadricrenum, Cosmarium williamsonii and Staurodesmus applanatus; and fifty-eight new 
records for New South Wales, of which twenty-seven are newly recorded in Australia, are 
discussed. 


Introduction 


Of the 114 or so published references containing Australian desmids (Day et al. 1995 
and author's reference collection), only 16 refer to desmids occurring in New South 
Wales, of which a few mention desmids in a cursory manner such as listing them by 
genera. The paucity of published records for New South Wales is due in part to the 
lack of desmid collectors and taxonomists. Playfair, in the early part of the twentieth 
century (1907, 1908, 1910, 1912, 1914, 1915, 1917) was a major contributor to the 
description and publication of desmids in New South Wales. Recent papers (Croasdale 
& Scott 1976; Ling & Tyler 1986; Scott & Prescott 1958; Thomasson 1986) focussed on 
the tropical north of Australia and others (Prescott & Scott 1952; Viyakornvilas 1974) 
concentrated on the south of Australia. Only Skinner (1980) and Dingley (1995) have 
recently published records from New South Wales. It can be assumed that in the many, 
non-frequented, freshwater habitats within New South Wales, there lay many new 
species and new records awaiting to be discovered, identified and recorded. This 
article describes five proposed new species, and 58 new records for NSW, of which 27 
are also new records for Australia. Two taxa are also included as being unusual but 
without large enough populations to make certain of their diagnoses. 


Materials and Methods 


Freshwater samples were collected over a period of several years so that the author 
could build a database of desmid distribution mainly from areas where no previous 
collections have been made. With a generous grant from Royal Botanic Gardens 
Sydney, through the NSW Biodiversity Strategy, some of the results of these studies 
can now be published. 


This research was funded through the NSW Biodiversity Strategy 
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Localities are listed in the Appendix. 

Samples were collected mainly by using an extendable hand-held plankton net of hole 
size 40pm, with sweeps being macie through submerged littoral macrophytes. Other 
samples were collected by scraping a green jelly-like substance from wet rocks. 
Measurements of pH were made on the spot using a freshly standardised electronic 
pH meter, although some samples were not checked. The original samples were 
preserved in 4% formalin. The samples were then filtered through a nylon net of hole 
size 80pm to remove large amounts of detritus. A single drop of sample was placed 
onto a clean slide and covered using a 22 x 22mm No. 1 cover glass and the edges were 
sealed using clear nail varnish. Drawings were made using mostly a lOOx oil 
immersion lens and a Nikon drawing tube attached to a Nikon Optiphot2 microscope. 
I made most determinations with reference to Croasdale et al. (1994) and Prescott et al. 
(1975,1977,1981,1982), Ruzicka (1977,1981) and Ling and Tyler (1986). These are the 
most recent whole-group treatments. The order in which the genera are treated is that 
in Croasdale & Flint (1986): Clostcrium, Haplotaenium, Plcurotncnhim, Tetniatioms, 
Emstriim, Micrasterias, Actiiiitneuium, Cosmarium, Xnnthidium, Stnurodesinus, 
Staurastnim, Teiliiigia, Spotidylosiimt, Hynlotlwca. 


Explanation of symbols and abbreviations 
L. = Length 

L. csp. = Length with spines 
L. ssp. = Length without spines 
Br. = Breadth 

Br. csp. = Breadth with spines 

Br. ssp. = Breadth without spines 

Br. cpr. = Breadth with processes 

Isth.= Isthmus 

Ap.= Breadth of apices 

Ap. csp. = Apice with spines 

L.:Br. = ratio of length to breadth 

Th. = Thickness 

°Arc = curvature in degrees 


Taxonomic results 

Family Closteriaceae 
CLOSTERIUM Nitzsch ex Ralfs 

Closterium didymotocum (Corda) Ralfs 

Croasdale & Flint 1986, p. 58, pi. 9, figs 13,14. 

L. 499.0 pm, Br. 51.7 pm, Ap. 13.2, °Arc ca. 15° L.:Br. 9.6. (Fig. 13b). 

Cell walls had about 10 striations in 10 pm, all of which were covered with punctae 
along their length and becoming more prominent towards the apices. All cells had 
orange/brown walls. 
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Locality: Site 1. 

Distribution: Widely distributed throughout North America, Great Britain, Europe, 
Asia, New Zealand, Africa, South America, Faeroes and the Arctic; a new record for 
Australia. 

Closterium intermedium Ralfs var. intermedium 
Croasdale & Flint 1986, p. 61, pi. 9, fig. 11-15. 

L. 121.6-144.9 pm, Br. 12.4-12.6 pm, Ap. 4.0-5.0 pm, L.:Br. 9.6-11.7. (Fig. 14e). 

Cells moderately curved, approx. 35° Arc and not inflated in the mid region. The 
truncate poles had an inner thickening of the wall and most cells were yellowish 
brown in colour. 

Locality: Site 2. 

Distribution: Previously recorded from the Northern Territory, Queensland and 
Victoria (Bailey 1898, 1913, Gibbons 1874, McLeod 1975, Schmidle 1896, Thomasson 
1986). Playfair (1917) recorded Cl intermedium var. hihernicum West et G.S. West from 
New South Wales which is smaller, has smaller L.:Br. but more striae; a new record for 
New South Wales. 

Closterium navicula (Breb.) Liitkem. 

Croasdale & Flint 1986, p. 65, pi. 4, figs 9,10. 

L. 42.0-69.1 pm, Br. 11.4-18.7 pm. (Fig. 14c). 

Specimens slightly variable in shape as well as size. From sites with a variation in pH 
of 5.8 to 9.3, showing this taxon is tolerant of a wide range of acidity. 

Localities; Sites 3, 4 & 5. 

Distribution; Previously recorded from the Northern Territory and Queensland 
(McLeod 1975, Thomasson 1986, West 1912); a new record for New South Wales. 

Closterium ralfsii Breb. var. hybridum Rabenh. 

Ling & Tyler 1986, p. 18, pi. 7, fig. 2. 

L. 464.6-582.0 pm, Br. 26.3-40.0 pm, Ap. 6.0-7.3 pm, L.:Br. 12-16. (Fig. 13c). 

Although these algae agree with the description in Ling & Tyler (1986) many of the 
specimens differed from the typical in that the striae were composed of fine punctae. 

Locality. Site 2. 

Distribution; Previously recorded from the Northern Territory by Ling & Tyler (1986), 
Scott & Prescott (1958) and Thomasson (1986); a new record for New South Wales. 

Closterium strigosum Breb. var. strigosum 
Croasdale & Flint 1986, p. 69, pi. 8, figs 1, 2. 

L. 117.3-241.4 pm, Br. 7.6- 12.6 pm, Ap. 1.7-3.1 pm, °Arc 24-32°, L.:Br. 13.6-19. 
(Fig. 14b). 

Cells not inflated in the mid-region but incurved gradually towards the apical region. 
Localities: Sites 7, 8 & 9. 

Distribution: North America, Great Britain and Europe; a new record for Australia. 
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Closterium strigosum var. elegans G.S. West 
Ruzickal977, p. 176, pi. 22, figs 1-11. 

L. 256.3 pm, Br. 14.3 pm, Ap. 2.5 pm, L.:Br. 17.9. (Fig. 13a). 

Apices more produced than that in the typical, more incurved and the mid-region of 
the cells more pronounced. Although no striations were visible the cell wall was 
granular. 

Locality: Site 10. 

Distribution: North America, Great Britain, Europe, Africa and the Arctic; a new 
record for Australia. 

Closterium subscoticum Gutw. 

Ruzicka 1977, p. 179, pi. 22, figs 12-18. 

L. 331.8^21.1m, Br. 12.7-14.4m, Ap. 8.8-9.4m, L.:Br. 25-33. (Fig. 14a). 

Most cells in this sample fell within the normal cell size range (a few were slightly 
larger) but all had a slight apical swelling. Some cell walls were smooth or had 
exceedingly fine striations only just seen using an lOOx oil immersion objective. Some 
individuals had punctae associated with fine striae which became fainter until they 
disappeared towards the apices. Apical vacuoles contained a single crystal. 

Locality: Site LL 

Distribution: Previously recorded from the Northern Territory (Thomasson 1986); a 
new record for New South Wales. 

Closterium venus Kiitz. var. westii Willi Krieg. 

Croasdale & Flint 1986, p. 70, pi. 5, figs 16,17. 

L. 70.6-77.1 pm, Br. 9.5 pm, Ap. 1.6-2.0 pm, “Arc 140°. (Fig. 14d). 

This is a less curved variety than the typical and agrees with Croasdale & Flint 1986. 
Cells contained two pyrenoids per semicell and a conspicuous end pore. 

Locality: Site 12. 

Distribution: North America, Europe, Asia, New Zealand; a new varietal record for 
Australia. 


Family Desmidiaceae 

HAPLOTAENIUM Bando 

Haplotaenium minutum (Ralfs) Delponte var. cylindricum (Borge) Sormus 
Sormus 1996, p. 11, fig. 5. 

Pleuroteiiinm niimitiiui Ralfs (Sormus 1996). 

L. 197.6-245.1 pm, Br. 11.7-13.7 pm, Isth. 11.0-12.2 pm, Ap. 8.2-10.3 pm, L.:Br. 
15.2-18.5. (Fig. 12a). 

Cells were slightly tapered with strongly rounded apices. Most cells had a slight 
degree of curvature, usually in one semicell. 

Locality: Site 11. 

Distribution: North America, Brazil; a new varietal record for Australia. 
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PLEUROTAENIUM Niigeli 

Pleurotaenium eugeneum (W.B. Turner) West et G.S. West var. undulatum (Borge) 
Willi Krieg. 

Prescott et al. 1975, p. 118, pi. 47, fig. 13. 

L. (semicell) 502.2 pm (total length 1004.4 pm), Br. 59.7 pm, Ap. 49.3 pm, L.:Br. 16.8. 
(Fig. 12c). 

A single empty semicell was found in this sample. The cell wall contained pores inside 
of which were small pits. There were 12 apical tubercles and about 18 undulations 
along the length of the semicell. 

Locality: Site 13. 

Distribution: Alaska; a new record for Australia. 

Pleurotaenium kayei (W. Archer) Rabenh. 

Ling & Tyler 1986, p. 36, pi. 10, figs 7-8. 

L. 294.2-339.3 pm, Br. csp. 50.1-63.9 pm, Isth. 24.2-28.1 pm, Ap. csp. 42.1-54.3 pm, 
L.:Br. 5.2-6.4. (Fig. 12d). 

The semicells contained four whorls of paired spines (contrary to the five reported in 
the protologue of Docidium kayei, but in agreement with the cells illustrated). This 
taxon was common in the sample. 

Locality: Site 11. 

Distribution: Previously recorded from the Northern Territory (Croasdale & Scott 
1976, Ling & Tyler 1986, Scott & Prescott 1958, Thomasson 1986); a new record for New 
South Wales. 

Pleurotaenium sceptrum (Roy) West et G.S. West 
Prescott et al. 1975, p. 130, pi. 42, figs 3-10. 

L. 188.4-231.9 pm, Br. 9.2-11.4 pm, Isth. 7.7-9.5 pm, Ap. 6.2-8.8 pm. L.:Br. 18.6-23.8. 
(Fig. 12b). 

This taxon was very common in the sample. Some specimens had a smooth cell wall 
while others were finely punctate. The four apical spines are very small (0.85-1.1 pm 
long). 

Locality: Site 11. 

Distribution: Previously recorded from the Northern Territory by Ling & Tyler (1986) 
as P. sceptrum forma; a new record for New South Wales. 

Pleurotaenium subcoronulatum (W.B. Turner) West et G.S. West var. subcoronulatum 
Ling & Tyler 1986, p. 37, pi. 12, figs 12,13,19-24. 

L. 778.0-794.8 pm, Br. 42.5^5.7 pm, Isth. 35.2-40.8 pm, L.:Br. 17.0-18.7. (Fig. 13d). 

Three slight undulations below the basal inflation were evident and there were 3^ 
slight undulations just below the apex. Each cell contained 10 apical tubercles as well 
as a prominent isthmal ring. Cell morphology is consistent with that reported by Ling 
and Tyler 1986 (p. 37) although they also reported 'the plants characteristically form 
short filaments'; no such filaments were seen in this sample. The length of these algae 
places them near P. subcoronulatum var. subcoronulatum f. elongatum Croasdale & Scott 
but they differ in having a smaller L:Br. 
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Locality: Site 14. 

Distribution: Previously recorded from the Northern Territory (Ling & Tyler 1986, 
Thomasson 1986); a new record for New South Wales. 

Pleurotaenium truncatum (Breb.) Nageli var. farquharsonii (Roy) West et G.S. West. 
Ruzicka 1977, p. 285, pi. 43, figs 6-9. 

L. 331.7-383.8 (608.0) pm, Br. 31.6-33.9 (40.4) pm, Isth. 28.1-29.2 (39.7) pm, 
Ap. 18.2-20.5 (26.7) pm, L.:Br. 10.4-14.3. (Fig 12e). 

Semicells were less tumid with a more prominent basal inflation and slightly concave 
below the apex than the nominal. Most specimens fell within the normal range of 
measurements, however two specimens were larger, being L. 576.8 & 608.0 pm, Br. 40.4 
& 46.2 pm, Isth. 33.1 & 39.7 pm, Ap. 24.8-26.7 pm. 

Locality: Site 2. 

Distribution: North America, Great Britain, Europe; a new varietal record for 
Australia. 

TETMEMORUS Ralfs 

Tetmemorus brebissonii (Menegh.) Ralfs var. tenuissimus K. Mobius 
Scott & Prescott 1961, p. 21, pi. 6, fig. 6. 

L.113.5-136.7 pm, Br. 11.5-11.7 pm, Isth. 9.6-9.8 pm, Ap. 7.3-7.7 pm, L.:Br. 9.9-11.7. 
(Fig. 6h). 

Cells contained 2-4 pyrenoids in each semicell and the cell walls had faint and finely 
discernable punctae which were scattered rather than in rows. 

Locality: Site 11. 

Distribution: Previously recorded from the Northern Territory and Queensland (Bailey 
1893,1913, Mobius 1892, 1895, Scott & Prescott 1958); a new varietal record for New 
South Wales. 

EUASTRUM Ehrenberg ex Ralfs 

Euastrum ansatum Ehrenb. Ex Ralfs var. dideltiforme E. Ducell. 

Prescott et al. 1977, p. 17, pi. 59, fig. 15. 

L. 84.3 pm, Br. 40.1 pm, Isth. 12.0 pm, L.:Br. 2.1. (Fig. 7h) 

A variety with the basal angles more sharply rounded than the species type. Low, 
rounded lateral lobes with the margins of the polar lobe sub-parallel to the flattened 
apex. The median notch was relatively narrow and the face of some semicells showed 
a mucilage pore, although they were quite difficult to discern in some individuals. 

Locality: Site 13. 

Distribution: Previously recorded from the Northern Territory, South Australia and 
Queensland (Croasdale & Scott 1976, McLeod 1975, Prescott & Scott 1952, Thomasson 
1986); a new varietal record for New South Wales. 

Euastrum insulare (Wittr.) Roy var. insulare 
Croasdale & Flint 1986, p. 92, pi. 23, figs 3-5. 

L. 19.2 pm, Br. 15.5 pm, Isth. 5.2 pm, L.:Br. 1.2. (Fig. 7f) 
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Cells were similar to those in all references studied. 

Locality: Site 2. 

Distribution: Previously recorded from Victoria (Darling 1982, Hardy 1931-1956); a 
new record for New South Wales. 

Euastrum insulare var. silesiacum (Gronblad) Willi Krieg. 

Ruzicka 1981, pi. 72, figs 11 & 13. 

L. 22.1-22.7 pm, Br. 15.5-15.7 pm, Isth. 4.2-4.3 pm, L.:Br. 1.4. (Fig. 7e). 

Cells differ from the typical in not having the blunt spine-like thickening on the apical 
angles, were shorter and relatively broader and the basal margins were slightly 
divergent. This taxon fits the description in Ruzicka (1981), but of the five figures 
shown (9-13), only figures 11 & 13 are representative of the organisms in this sample. 

Locality: Site 13. 

Distribution: Europe, Russia; a new varietal record for Australia. 

Euastrum praemorsum (Nordst.) Schmidle forma 
Croasdale & Flint 1986, p. 95, pi. 20, fig. 7. 

L. 62.5-63.1 pm, Br. 36.8-38.8 pm, Isth. 8.0-8.1 pm, L.:Br. 1.7 (Fig. 7g). 

The apices were convex with a deep open notch. There was also a large smooth basal 
protuberance under two scrobiculi, and two small protuberances at the base of the 
polar lobe. 

Locality: Site 13. 

Distribution: Previously recorded from the Northern Territory and Queensland 
(Croasdale & Scott 1958, Ling & Tyler 1986, McLeod 1975, Scott & Prescott 1958, 
Thomasson (1986), Scott 1954); a new record for New South Wales. 

MICRASTERIAS C.A. Agardh ex Ralfs 
Micrasterias sp. PI. fig. 

L. 313.3 pm, Br. 290.0 pm, Isth. 33.3 pm, L.:Br. 1.08. (Fig. 6b). 

This taxon is close to M. apicidnta var.fimbriata (.fimbriata (Ehrenb.) ex Ralfs but differs 
from it in having an extramarginal spine just below the apex of the apical lobe instead 
of a single spine on either sicle of the apical notch. There was also a single medially 
placed isthmal spine on each semicell. Designated an unknown taxon until more 
specimens can be examined. 

Locality: Site 11. 

Micrasterias rotata (Grev.) Ralfs var. rotata f. evoluta W.B. Turner 
Prescott et al. 1977, p. 186, pi. 134, figs 1-4. 

L. 215.8 pm, Br. 208.4 pm, Isth. 31.9 pm, L.:Br. 1.03. (Fig. 6a). 

Specimens in the sample were observed having the polar lobe supporting bidentate 
angles as well as the single spine on either side of the apical notch. A few specimens 
were seen with a single spine on the polar lobe extremities. Prescott et al. (1977, p. 186) 
consider this form to be of uncertain rank as the spine on either side of the apical notch 
is a variable feature. It should be compared with M. apiculatn var. fimbriata (Ralfs) 
Nordst., from which it differs in having less open incisions and shorter terminal teeth. 
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Locality; Site 13. 

Distribution: Previously recorded as the nominal variety in Anon (1946), Croasdale & 
Scott (1976), Harrop (1869), Playfair (1917) and as the var. simpilicior Scott et Prescott in 
Scott & Prescott (1958); a new form for Australia. 

Micrasterias zeylanica Fritsch var zeylanica 
Croasdale & Flint 1986, p. 109, pi. 24, figs 3-4. 

L. 47.3-58.6 pm, Br. ssp. 52.4-63.9 pm, Br. csp. 61.8- 71.2 pm, Isth. 8.0-11.9 pm. L.;Br. 
0.75-0.82. (Fig. 6i). 

This taxon was quite common in the sample and there appeared to be several forms 
differing in the structure of the apical lobes; the more common form bore no spines on 
the upper comer of the apical corners. One individual contained a spine at this point 
and another was an intermediate form having this spine on both lateral lobes on one 
semicell and none on the opposite semicell. 

Locality: Site 13. 

Distribution: Previously recorded from the Northern Territory, Queensland and 
Tasmania (Croasdale & Scott 1976, Grimes 1988, McLeod 1975, Scott & Prescott 1958, 
Thomasson 1986, Tyler 1970); a new record for New South Wales. 

ACTINOTAENIUM (Nageli) Teiling 

Actinotaenium cucurbitinum (Bisset) Telling var. subpolymorphum (Nordst.) Teiling 
Prescott et al. 1981, p. 12, pi. 151, fig. 13. 

L. 69.1 pm, Br. 29.9 pm, Isth. 28.5 pm. L.:Br. 2.3. (Fig. 6j). 

This taxon differs from the nominal variety in its cells being relatively broader and 
about 2.3 times longer than broad. 

Locality: Site 11. 

Distribution: North America, South America, New Zealand, Africa; a new varietal 
record for Australia. 

COSMARIUM Corda ex Ralfs 
Cosmarium biretum (Breb.) Ralfs 
Prescott et al. 1981, p. 83, pi. 277, fig. 10. 

L. 62.6-66.7 pm, Br. 53.5-56.7 pm, Isth. 23.2-26.9 pm, L.;Br. 1.1-1.2. (Fig. 8d). 

Although very similar to that in Prescott et al. (1981: PI. 277, fig. 10) these algae, when 
observed in end view, were elliptical with a slight median swelling. In side view they 
were circular and slightly thickened medially giving an appearance very similar to the 
var. intermedia Wille. 

Locality: Site 1. 

Distribution: Recorded (but not illustrated) from Victoria by Hardy (1905) and 
Nordstedt (1888); a new record for New South Wales. 

Cosmarium blyttii Wille var. blyttii 
Croasdale & Flint 1988, p. 55, pi. 47, figs 14-15. 

L. 18.4 pm, Br. 15.8 pm, Isth. 5.2 pm, Th. 9.0 pm, L.:Br. 1.1. (Fig. 9c). 
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The cells showed only slightly flattened apical crenae, with one or two rows of 
intramarginal granules. The central papilla was very evident in side view. 

Locality; Site 2. 

Distribution: Previously recorded from Northern Territory, South Australia, 
Queensland and Victoria. Playfair (1914,1915, 1917) recorded C. bhjttii var. lismorense 
Playfair and C. bh/ttii var. casinoense Playfair from New South Wales; a new record for 
New South Wales. 

Cosmarium cymatonotophorum West 
Prescott et al. 1981, p. 117, pi. 279, fig. 6. 

L. 9.3 pm, Br. 9.2 pm, Isth. 3.5 pm, L.:Br. 1.0. (Fig. 8b). 

The sinuses were not as widely open and cells were slightly smaller than those shown 
in Prescott et al (1981). 

Locality; Site 15. 

Distribution: Alaska, United Kingdom, Europe, Asia, South America; a new record for 
Australia. 

Cosmarium decemcrenatum M. Dingley sp. nov. 

Cellulae 46.0-52.3 pm x 37.5-42.3 pm, 16.6-17.8 pm late isthmo, 26.3-29.2 pm crassae, 
1.2-1.23 plo longiores quam latiores; sinus anguste linearis. Semicellulae late truncato- 
pyramidales angulis rotundatis et marginibus convexis, apice nonnihil complanatis; 
margines crenis 9-10 rotundatis et apices crenis 4-6 minoribus praediti; granula in 
seriebus 2-4 concentricis intramarginalibus disposita atque granulis multo minoribus 
in area centrali dispersis. Semicellulae a latere visae subcirculares, granulis in seriebus 
2-4 intramarginalibus, area centrali laevi sed interdum granulis paucis parvis et vix 
distinguibilibus; ab extreme visae ellipticae, granulis 2-A intramarginalibus atque area 
centrali laevi. 

Holotype: Figure 1. 

Collection locality: Joadja Creek, 11 km north-west of Berrima, 34°24'23"S, 150°19'21"E, 
700 m asl. Ephemeral, oligotrophic water body, mostly turbid, and with few aquatic 
plants. Along one edge of the pool is a small stand of Eleocimris sp., pH 7.8,22 Aug 1992. 

Material containing this taxon has been deposited at NSW. 

Cells 1.2-1.23 times longer than broad. Sinus narrowly linear; semicells broadly 
truncate pyramidal, with rounded angles, convex sides and somewhat flattened apex; 
sides with 9-10 rounded crenae, 4-6 smaller crenae on apex; granules in 2-3 concentric 
rows within the margins, scattered and much smaller granules in the central area. Side 
view sub-circular showing 2-4 rows of intramarginal granules, central area smooth, 
sometimes showing a reduced number of small hardly discemable granules. End 
view, elliptic with about 32 marginal granulations, 2-4 rows of intramarginal granules 
and a smooth central area. 

Length 46.0-52.3 pm. Breadth 37.5-42.3 pm. Isthmus 16.6-17.8 pm. Thickness 
26.3-29.2 pm, L;Br. 1.2-1.23. 

Notes: This taxon appears at first glance to be similar to C. quacirum P. Lundell var. 
qimdnim which is oblong-elliptic in end view with straight parallel sides, whereas this 
new taxon is elliptic in end view. In face view there is an appreciable difference in the 
number of intramarginal rows of granules giving rise to an almost smooth central area. 
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I 



Fig. 1. Holotype of Cosmarium decemcrenatum M. Dingley. Scale bar = 10 pm. 


Cosmarium depressum (Nageli) P. Lundell var. depressum f. minutum (Heimerl) 
Kreiger et Gerloff 

Ling & Tyler 1986, p. 21, pi. 15, figs 11-12. 

L. 18.6-18.7 pm, Br. 20.3-21.1 pm, Isth. 5.0-5.7 pm. L.:Br. 0.88. (Fig. 9e). 

All specimens were surrounded by a mucilage envelope. 

Locality: Site 13. 

Distribution: Previously recorded from the Northern Territory (Ling & Tyler 1986); a 
new record for New South Wales. 

Cosmarium dorsitruncatum (Nordst.) G.S. West 
Croasdale & Flint 1988, p. 65, pi. 33, fig. 20. 

L. 28.8 pm, Br. 35.0 pm, Isth 13.7 pm, Th. 16.4 pm, L.:Br. 0.82. (Fig. 9b). 

Specimens were only sUghtly flattened at the apex, the cell walls were punctate and 
each semicell contained two pyrenoids. This was first thought to be C. depressum 
(Nageli) P. Lundell from which it differs in having two pyrenoids instead of one and 
having less rounded basal angles. 

Locality: Site 11. 

Distribution: Previously recorded from Victoria (West 1909); a new record for New 
South Wales. 







Dingley, Desmids of New South Wales 


611 


Cosmarium isthmium West 
Prescott et al. 1981, p. 163, pi. 243, fig. 6. 

L. 46.6-48.2 pm, Br. 28.4-29.8 pm, Isth. 13.1-14.0 pm. L.:Br. 1.6. (Fig. 8c). 

There is some confusion in the literature between C. isthmium and C. excavatiim f. 
diiplo-mnjor P. Lundell (see Kouwets 1997, p. 44 under C. horizontnie (Schmidle) 
Kouwets and also Prescott et al. 1981, p. 163). The cells here have a wider and deeper 
constriction than C. excavatiim, with more granules and are about half the size. They 
arc consistent with the species as circumscribed by West & West (1908, p. 145, pi. 77, 
figs 7-10). 

Locality; Sites 16,17. 

Distribution: Widely distributed in North America, United Kingdom, Europe, Africa, 
Arctic; a new record for Australia. 

Notes; found at two sites, one with pH of 7.3 and the other a staggering 10.3 indicating 
that this taxon can withstand a wide range of alkalinity. 

Cosmarium joadjense M. Dingley sp. nov. 

Cellulae mediocres 32.5-33.5 pm x 28.2-28.9 pm, 9.6-10.5 pm late isthmo, 18.2-18.9 pm 
crassae, 1.15-1.16 plo longiores quam latiores; sinus profundus linearisque. 
Semicellulae truncato-pyramidales angulis basalibus rotundatis 2-3-crenatis turn 
retusis apicem versus; semicellula seriem unicam intramarginalem crenarum praebens 
et crena unica intramarginali in angulis; paries cellulae subtiliter punctatus. 
Semicellulae a latere visae circulares utraeque crena subapicali instructae 
undulationibus minoribus inter se, ab extremo visae ellipticae, crenas 4 terminales 
gcrentes, duobus cxternis quam duobus marginalibus maioribus. Pyrenoides unica 
per semicellulam. 

Holotype: Figure 2. 

Collection locality: Joadja Creek, 11 km north-west of Berrima, 34°24'23"S, 150°19'21"E, 
700 m asl. Ephemeral, oligotrophic water body, mostly turbid, and with few aquatic 
plants. Along one edge of the pool is a small stand of Eleocharis sp., pH 7.8, 22 Aug 
1992. 

Material containing this taxon has been deposited at NSW. 

Cells of medium size, sinus deep and linear; semicells truncate pyramidal, the basal 
angles rounded with 2-3 crenations and then retuse towards the apex. A single row of 
intramarginal crenae are found within the marginal crenae. The corners of the apex 
bear a single intramarginal crena. Cell wall is finely punctate. Side view semicells 
circular bearing a large sub apical crena between which are smaller undulations. The 
rest of the cell wall in finely punctate. End view broadly elliptical bearing four crenae 
on the ends, the largest of which are the two outer ones with two marginal crenae on 
either side of the mid region. 

There is a single pyrenoid in each semicell. Length 32.5-33.5 pm. Breadth 28.2-28.9 pm. 
Isthmus 9.6-10.5 pm, Tliickness 18.2-18.9 pm, L.:Br. 1.15-1.16. 

Notes: This taxon resembles C. hexapapphllatiim Jao and C. hexapiappillatum var. 
novempappillatum Zhu & Hu but differs from them in having a wider isthmus, the 
lateral wall more undulated and without the papillae on face, side and end views. 
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Fig. 2. Holotype of Cosmarium joadjense M. Dingley. Scale bar = 10 pm. 


Cosmarium margaritatum (P. Lundell) Roy et Bisset 
Croasdale & Flint 1988, p. 74, pi. 52, figs 7-8. 

L. 99.7-106.7 pm, Br. 76.1-78.4 pm, Isth. 33.8 pm, Th. 50.6 pm. L.:Br. 1.3. (Fig. 9f). 

This taxon is characterised with each granule being surrounded by six punctae in the 
form of a hexagon. 

Locality: Site 11. 

Distribution: Previously recorded from the Northern Territory, South Australia and 
Victoria (Prescott & Scott 1952, Thomasson 1986, Watts 1887 (as Cos. mnrgnritaceiim ); a 
new record for New South Wales. 

Cosmarium obtusatum Schmidle 

Croasdale & Flint 1988, p. 81, pi. 36, figs 14-16. 

L. 48.7-65.2 pm, 37.8-50.8 pm, Isth. 10.9-17.4 pm, Th. 23.4-30.3 pm, L.:Br. 1.2-1.3. (Fig. 8e). 

Cells contained about 7-9 undulations on margins, two rows of intramarginal 
undulations which resembled granules, and two pyrenoids per semicell. 

Locality: Site 18. 

Distribution: Widely distributed in North America, United Kingdom, Europe, Asia, 
South and Central America, New Zealand, Arctic; a new record for Australia. 
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Cosmarium pachydermum P. Lundell 
Croasdale & Flint 1988, p. 83, pi. 30, figs 1, 3. 

L. 79.3 pm, Br. 64.3 pm, Isth. 25.0 pm, L.iBr. 1.2. (Fig. 9a). 

Cells were consistent with Croasdale & Flint (1988), but were at the lower end of the 
size range. 

Locality; Site 13. 

Distribution: Previously recorded from the Northern Territory, Queensland, Victoria 
(Bailey 1898,1913; Borge 1896; Grimes 1988; Hardy 1905; Ling & Tyler 1986; McLeod 
1975; Schmidle 1896; Scott & Prescott 1958; Thomasson 1986); a new record for New 
South Wales. 

Cosmarium punctulatum Breb. 

Prescott et al. 1981, p. 254, pi. 235, fig. 1. 

L. 17.7 pm, Br. 16.4 pm, Isth. 6.6 pm, Th. 10.1 pm. L.:Br. 1.08. (Fig. 9d). 

These organisms differ from the above description by the size which were about half 
the dimensions. This taxon matches 'van Jiiiiior Oye et CorniT but according to Prescott 
et al. (1981) the variety was published without a Latin diagnosis and should be 
reduced to synonymy with the typical unless some feature other than size is recorded. 

Locality: Site 19. 

Distribution: Quebec, Europe; a new varietal record for Australia. 

Cosmarium quadratum Ralfs van willei (Schmidle) Willi Krieg. et Gerloff 

Croasdale & Flint 1988, p. 83, pi. 38, fig. 15. 

L. 52.6pm, Br. 30.3pm, Isth. 14.0pm, Th. 25.3pm, L.:Br. 1.7. (Fig. 8f). 

In face view the sides of the semicells were slightly convex without a protruding basal 
angle as in the typical, and also becoming slightly broader towards the apex. The cell 
wall contained dense punctae appearing as dashes rather than as circles. 

Locality: Site 20. 

Distribution: Widespread in United Kingdom, Europe, Asia, North and South 
America, New Zealand; a new record for Australia. 

Cosmarium quadricrenum M. Dinglei/ sp. nov. 

Cellulae mediocres 32.7-34.4 pm x 29.2-30.1 pm, 9.6-12.5 pm late isthmo, 16.3-17.7 pm 
crassae, parum longiores quam latiores, constrictione mediano profundo, lineari 
reconditoque; isthmus angustus. Semicellulae truncato-pyramidales apice paulo 
complanato undulatoque; parietes cellulae paulo undulati undulationibus 4 utroque 
marginis turn serie unica consentanea intramarginali undulationis, superficie cetero 
laevi. Semicellulae a latere visae subcirculares granulo prominenti subterminali 
utroque apicis, ab extremo visae late ellipticae. 

Holotype; Figure 3. 

Collection locality: Joadja Creek, 11 km north-west of Berrima, 34°24'23"S, 150°19'21"E, 
700 m asl. Ephemeral, oligotrophic water body, mostly turbid, and with few aquatic 
plants. Along one edge of the pool is a small stand of Eleocharis sp., pH 7.8,22 Aug 1992. 

Material containing this taxon has been deposited at NSW. 
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Cells of medium size, slightly longer than broad, median constriction deep, linear and 
closed, isthmus narrow; semicells truncate pyramidal with a slightly flattened and 
slightly undulate apex which also appears slightly proud, walls slightly undulate 
having four or five undulations on each side of the semicell margin; a single row of 
intramarginal undulations following the same formation as the marginal ones lead 
into a smooth face of the semicell; side view semicells sub circular with a single but 
prominent granule on either side of and just below the apex; end view broadly elliptic. 

Length 32.7-34.4 pm. Breadth 29.2-30.1 pm. Isthmus 9.6-12.5 pm. Thickness 16.3-17.7 pm 
L.:Br. 1.08-1.17 

Notes: This plant resembles Cosmarium sp. in Croasdale & Scott (1976, PI. 7 fig. 7) who 
were unable to identify it because they had incomplete material. It also resembles C. 
sublatere-Hiidatiim West et G.S. West (1895, p. 60, PI. 8:1) and C. dispersuiii L. N. Johnson 
(1895, p. 297, PI. 233:19) but differs from both in being more depressed, having fewer 
crenulations and with a more prominent central tumour which is noticeable in end 
view. Croasdale & Scott (1976) in their figure, show the semicells having two rows of 
intramarginal crenulations and in side view having two noticeable granules on the 
margins of the semicells. This new taxon has only a single row and one marginal 
granule on each half of the semicell. 




Fig. 3. Holotype of Cosmarium quadricrenum M. Dingley. Scale bar = 10 pm. 
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Cosmarium quadriverrucosum West et G.S. West van supraornatum Skuja 
Croasdale & Flint 1988, p. 95, pi. 45, figs 3-5. 

L. 26.9 pm, Br. 24.7 pm, Isth. 6.8 pm, Th. 20.2 pm, L.:Br. 1.2. (Fig. 8g). 

The two central tumours were composed of 6-7 granules. In lateral view the semicells 
were circular and showed about three prominent median granules. Skuja's (1976) 
drawing on PI. 11, fig. 14 in face view is somewhat flattened and with a more flattened 
apex than the individuals in this sample. 

Locality; Site 21. 

Distribution: Asia (Burma), New Zealand; a new record for Australia. 

Cosmarium quadrum P. Lundell van sublatum (Nordst.) West et G.S. West 
Prescott et al. 1981, p. 264, PI. 283, fig. 7. 

L. 63.1 pm, Br. 61.2 pm, Isth. 18.9 pm, L.:Br. 1.0. (Fig. 8h). 

This taxon differs from the nominal in having six punctae surrounding each granule 
and each cell with divergent sides. 

Locality: Site 22. 

Distribution: North America, Europe, Africa, Arctic; a new record for Australia. 
Cosmarium regnesii Reinsch van montanum Schmidle 
Lenzenweger, 1989, p. 103, pi. 2, fig. 24. 

L. 12.5 pm, Br. 11.4 pm, Isth. 5.2 pm, Th. 6.8 pm, L.:Br. 1.1. (Fig. 8a). 

This is the first time that the author has seen this species and the material examined is 
referred to van montanum on the basis of cell size and the three facial protuberances, 
although the central protuberance in face view was difficult to observe. The 
protuberance became clearer in lateral and vertical views. Prescott et al. (1981) in their 
plate 258 fig. 3 show a very similar drawing to this but have placed it as the typical. It 
would seem that there is variation within populations (Prescott et al. ibid.) and a more 
detailed examination is required on these algae. 

Locality: Site 23. 

Distribution: Previously recorded from Queensland (Bailey 1898,1913, McLeod 1975, 
Schmidle 1896); a new record for New South Wales. 

Cosmarium subundulatum Wille 
Prescott et al. 1981, p. 317, pi. 168, figs 2-6. 

L. 36.3 pm, Br. 28.4 pm, Isth. 9.8 pm, Th. 19.2 pm, L.:Br. 1.3-1.4. (Fig. 8i). 

This taxon agrees with Prescott et al. (1981) pi. 168 figs 2-6 . Semicells when viewed in 
end view were elliptic, in lateral view ovate, with both views showing a broad median 
tumour. There were two pyrenoids in each semicell. 

Locality: Site 24. 

Distribution: North America, United Kingdom, Europe, Asia, South America, Arctic; 
a new record for Australia. 
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Cosmarium williamsonii M. Dingley sp. nov 

Cellulae mediocres 36.2-38.1 pm x 33.0-33.7 pm, 8.5-10.7 pm late isthmo, 20.0-21.4 pm 
crassae, 1.09-1.13 plo longiores quam latiores; sinus profundus linearisque. 
Semicellulae semicirculares; crenae laterales 4, apicales 2, serie unica consentancarum 
intramarginalium crenarum, paricte cetero subtiliter punctato; crenae marginales 
prope apicem plus prominentes. Semicellulae a latere visae subcirculares crenas 
apicales apicali-intramarginalesque praebente.s, ab extremo visae late ellipticae crenis 
marginalibus 4 atque medianibus 2 vel 3. Chloroplastus furcoideus. 

Holotype: Figure 4. 

Collection locality; 13 km north of Jenolan Caves, 100 m south of Black Range road, 
33°45'30"S, 150°02'30"E, 1000 m asl. Oligotrophic pool 10 x 12 m and 30 cm deep, fed 
by creek, within swampy area surrounded by pine trees, pH 7.6, 3 Oct 1994. 

Material containing this taxon has been deposited at NSW. 



Fig. 4. Holotype of Cosmarium williamsonii M. Dingley. Scale bar = 10 pm. 
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Cells of medium size, sinus deep, linear; semicells semicircular, the sides rounded 
with four or five undulations and the apex with two faintly discemable undulations, 
a single row of intramarginal crenae following the same pattern as the marginal ones, 
the rest of the cell wall finely punctate. Marginal undulations becoming larger towards 
the apex. Side view semicells sub circular showing apical crenae and apical 
intramarginal crenae with the rest of the cell wall finely punctate. End view broadly 
elliptic with four marginal crenae on the ends and two or three in the mid region. 
Chloroplast furcoid. 

Length 36.2-38.1 pm, Breadth 33.0-33.7 pm. Isthmus 8.5-10.7 pm. Thickness 20.0-21.4 pm. 
L.:Br. 1.09-1.13. 

The epithet honours David Williamson who has given me help and support in the 
study of desmids. 

Notes; This taxon resembles C. gibberiiluiii Lutkem.(1910) but is sufficiently different in 
having a more flattened apex, more rounded sides and, in end view, without the two 
intramarginal rows of granules. 

XANTHIDIUM Ehrenberg ex Ralfs 
Xanlhidium sp. (Fig. 6c). 

L. 32.0 pm, Br. ssp. at apex 27.0 pm, at basal angle 35.0 pm, Br. csp. 54.0 pm, Isth. 11.0 pm. 
all measurements were taken from a photograph. 

Only one specimen was seen and then only recorded as a photograph. Complete 
details are not available to describe this as a new species. A thorough check of the 
Fritsch algal collection on microfiche and subsequent literature has failed to find such 
a distinctive taxon. The sample site has been revisited several times in order to find 
more of this taxon but with no success. 

Locality; Site 2. 

Xanthidium subhastiferum West 
West & West 1912, p. 56, pi. 106 fig. 6. 

L. 39.3 pm, Br. csp. 64.6 pm, Br. ssp. 40.7 pm, Isth. 9.8 pm. (Fig. 7d). 

Cells had deeply constricted sinuses which were acute-angled and open. The semicells 
were elliptic, had a slightly convex apex and were furnished with two simple 
divergent spines on the lateral angles. The cell walls were punctate becoming coarser 
towards the centre of each semicell. 

Locality; Site 15. 

Distribution; North America, United Kingdom, Europe, Faeroes; a new record for 
Australia. 

STAURODESMUS Telling 

Staurodesmus applanatus M. Dingley sp. nov. 

Cellulae biradiatae exiguae; semicellulae applanatae in termino, angulis basalibus 
obtusis; mucro magna sola divergens ex angulis apicalibiis; margo terminalis aut 
stricta aut convexa minime; sinus clivergens maxime ex isthmo cylindico longo. Paries 
vel laevis vel punctulatus; cellula constricta ellipticaque ab extremitate solo mucro 
visus, subcircula a latere visus. Pyrenoides singula per semicellulam. Zygospora ignota. 

Holotype; Figure 5. 
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Fig. 5. Holotype of Staurodesmus applanatus M. Dingley. Scale bar = 10 pm. 


Collection locality: Mountain Lagoon, 14 km north east of Bilpin, 33°26'40"S, 150°38' 10"E. 
450 m asl. Lagoon, measuring 400 m x 130 m, fed by two small creeks and drained by 
a third, pH 7.1, 24 Oct 1995. 

Material containing this taxon has been deposited at NSW. 

Cells biradiate, small; semicells horizontally rectangular. There is a single large 
divergent spine emanating from each apical comer. Apical margin straight or very 
slightly convex, basal angles rounded forming a long cylindrical isthmus. Sinus a large 
U-shape. Cell wall smooth or finely punctate. End view narrowly elliptic with a single 
spine from narrow ends. Side view sub-circular with a single spine from each end. 
Single pyrenoid in each semicell. 

Length ssp. 22.0-25.1 pm. Length csp. 38.1^9.3 pm. Breadth ssp. 21.7-28.3 pm. 
Breadth csp. 41.3-52.5 pm, Isthmus 5.3-6.5 pm. Thickness 7.7-8.6 pm. 

Notes; Staurodesmus applanatus differs from S. extensus (Borge) Teiling with the 
semicells being horizontally rectangular. It resembles S. cuspidatiis var. divergens 
(Nordst.) Teiling except it is biradiate and has much longer spines. It bears a slight 
resemblance to S. validiis var. subvalidus (Grbnblad) Teiling except that it only has a 
single pyrenoid in each semicell, it is smaller in size, has a long isthmal tube and a 
straight apical margin. Vyverman 1991 (PI. 114, fig. 3) figures S. bulnlicimii var. 
huitfeldtii (Strom) Teiling which is a similar looking biradiate cell but which differs in 
having longer semicells and a shorter isthmus. 

Staurodesmus brevispinus (Breb.) Croasdale var. brevispinus f. minimus Liitkem. 
Croasdale 1962, p. 32, pi. 6, fig. 108. 

L. 21.5-22.5 pm, Br. 19.9-21.2 pm, Isth. 5.8-6.8 pm. (Fig. 10b). 

The cells differ from the type variety in being somewhat smaller with some cells 
showing a finely punctate cell wall. 
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Locality; Site 25. 

Distribution: Alaska, Europe; a new record for Australia. 

Staurodesmus brevispinus var. altus (West) Teiling 
Teiling 1967, p. 580, pi. 22, fig. 6. 

L. 43.9 pm, Br. 41.4 pm, Isth. 16.8 pm. (Fig. lOe). 

The type variety has been previously recorded from Victoria as Siaurastrum brcvispiiw 
by Hardy (1905 & 1906) and Gibbons (1874) (as Staurnstniiii brevispimim), both of 
whom did not illustrate or give measurements. Stauwdesinus brevispim var. altus 
(West) Teiling differs from the typical in having a strongly convex apical part of the 
semicell and is smaller. 

Locality: Site 16. 

Distribution: Scotland, Ireland; a new varietal record for Australia. 

Staurodesmus convergens (Ehrenb.) Teiling var. convergens 
Croasdale et al. 1994, p. 42, pi. 75, figs 1-8. 

L. 44.1-52.5 pm, Br. csp. 56.9-65.6 pm, Isth. 13.1-17.1 pm. (Fig. lid). 

These individuals are slightly larger than those recorded from New Zealand 
(Croasdale et al. 1994) but not enough to warrant the designation forma iiiajor. Cell 
walls are finely punctate. This taxon differs from S. gibberulus (Joshua) Teiling in 
having a narrower elliptical cell in end view whereas S. gibberulus has an almost 
spherical appearance. 

Locality: Site 13. 

Distribution: Previously recorded from Queensland (Grimes 1988); a new record for 
New South Wales. 

Staurodesmus convergens var. ralfsii Teiling 
Croasdale et al. 1994, p. 42, pi. 75, figs 13-14. 

L. 48.8-60.1 pm, Br. ssp. 45.7-50.3 pm, Br. csp. 56.6-69.7 pm, Isth. 13.9-14.6 pm. Spines 
4.8-11.1 pm long. (Fig. Ilf). 

Individuals of this taxon were very common in the sample. This variety differs from 
the typical by having a straight apex and this was true for most cells in the sample. 
However, a few did have a slightly convex apex. Many were surrounded by mucilage 
layer. It is similar to Arlhrodesmiis convergens var. curtus W.B. Turner (Scott & Prescott 
1961, pi. 34, figs 5 & 6). 

Locality; Site 13. 

Distribution: Previously recorded from the Northern Territory by Thomasson (1986) 
who listed S. convergens var. ralfsii f. curtus W.B. Turner but did not illustrate it; a new 
record for New South Wales. 

Staurodesmus dickiei (Ralfs) S. Lill. var. maximus (West) Thomasson 
Ling & Tyler 1986, p. 52, pi. 26, fig. 2. 

L. 59.7 pm, Br. ssp. 61.1 pm, Br. csp. 72.0 pm, Isth. 14.3 pm. (Fig. lie). 
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Cell measurements are somewhat larger in this sample and the spines vary in length 
from small mucros to stmctures up to 6.5 pm in length. Facies 3, cell wall smooth but 
sometimes punctate. This variety is larger than the typical. Ling and Tyler 1986, pi. 26 
fig. 2 show it more circular in outline 

Locality: Site 13. 

Distribution: Previously recorded from the Northern Territory and Queensland 
(Grimes 1988, Ling & Tyler 1986, Thomasson 1986); a new record for New South Wales. 

Staurodesmus mamillatus (Nordst.) Teiling 
Croasdale et al. 1994, p. 52, pi. 67, figs 1-6. 

L. 26.7-28.3 pm, Br. ssp. 21.2-21.4 pm, Br. csp. 31.7-33.6 pm, Isth. 4.9-5.0 pm. (Fig. 11a). 
Cells had a narrow and elongated isthmus. Spines moderate in length and divergent. 
Locality: Site 13. 

Distribution: Previously recorded from the Northern Territory and Tasmania (Croome 
& Tyler 1986; Ling & Tyler 1986 as S. mamillatus forma; Thomasson 1986); a new record 
for New South Wales. 

Staurodesmus mucronatus (Ralfs) Croasdale var. mucronatus 
Croasdale et al. 1994, p. 53, pi. 73, figs 1-4. 

L. 19.2 pm, Br. ssp. 18.6 pm, Br. csp. 20.8 pm, Isth. 6.7 pm. Spines ca. 1.1 pm long. (Fig. lOf). 

In face view the semicells were narrowly oval with the sides tipped with a short spine. 
Cells had a narrow isthmus and an open sinus. This taxon agrees with Croasdale et al 
1994, (p. 53, pi. 73 fig. 2) who state that its distribution is widespread in New Zealand. 

Locality: Site 23. 

Distribution: This taxon has been recorded from Kangaroo Island off South Australia 
as Staurastnim mucronatum Ralfs by Prescott and Scott (1952) and from Victoria by 
Hardy (1906) and with varieties of Staurodesmus miicrouatus by Croome and Tyler 
(1986) and Thomasson (1986); a new record for New South Wales. 

STAURASTRUM Meyen ex Ralfs 

Staurastrum bibrachiatum Reinsch emend. Gronblad et Scott 
Croasdale et al. 1994, p. 86, pi. 103, figs 1-14. 

L. 11.9 pm, Br. cpr. 36.2 pm, Isth. 5.2 pm. (Fig. 7c). 

Most cells in this sample varied little in morphology, conforming to Type I which is the 
normal bibrachiatum-like cells as depicted in Croasdale et al. (1994). 

Locality: Site 2b. 

Distribution: S. bibrachiatum var. cijmatium West et G.S. West was recorded from 
Victoria (West 1909); a new record for New South Wales. 

Staurastrum coarctatum Breb. var. solitarium Flint 

Croasdale et al. 1994, p. 90, pi. 145, fig. 4. 

L. 23.2 pm, Br. 24.0 pm, Isth. 7.4 pm. (Fig. lOg). 

These individuals resemble those described by Croasdale et al. (1994, p. 90 PI. 145, fig. 4) 
however, they appeared slightly broader and hence more narrowly transversely 
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oblong. In end view there were about ten very slight marginal undulations on each of 
the short processes. 

Locality: Site 23. 

Distribution: Previously recorded only from New Zealand; a new record for Australia. 
Staurastrum ensiferum W.B. Turner forma 
Ling & Tyler 1986, p. 40, pi. 39, figs 23-26. 

L. ssp. 39.0^2.8 pm, L. csp. 42.5-56.8 pm, Br. ssp. 37.9-42.1 pm, Br. csp. 41.1-50.5 pm, 
Isth. 13.7-15.3 pm. (Fig. lOd). 

This taxon is similar to that in Ling & Tyler (1986). The figure in McLeod (1975 p. 247 
pi. 19 fig. 4) shows cells that are larger. However both of the above references show 
different apical views to those in this sample. Hirano (1959, p. 313, PI. XL fig. 19) shows 
it in end view having concave sides. Jao (1949) shows S. ensiferum forma which looks 
similar in end view to these plants. 

Locality: Site 1. 

Distribution: Previously recorded from the Northern Territory and Queensland (Ling 
& Tyler 1986, McLeod 1975, Thomasson 1986); a new record for New South Wales. 

Staurastrum gutwinskii (C. Bernard) f. reductum Scott et Croasdale 
Croasdale & Scott 1976, p. 546, pi. 16, fig. 2. 

L. 32.1 pm, Br. ssp. 32.6 pm, Br. csp. 54.3 pm, Isth. 14.8 pm. (Fig. 10c). 

This taxon is of uncertain rank. Prescott et al. (1982, pi. 343, fig. 13) show a similar 
taxon as S. magnifiircatum Scott & Gronblad. Another individual is illustrated in 
Gronblad et nl. (1958, fig. 317) as S. forficiilntiini P. Lundell. var. minus (Fritsch et Rich) 
Gronblad et Scott. Although it has synonymy with S. furcntum Ehrenb. var. minor 
Fritsch & Rich. Gronblad et al. (1958) do say that they 'willingly admit that its 
systematical position is somewhat dubious'. Croasdale & Scott 1976 (p. 546 pi. 16 fig. 
2) figure S. gutwinskii C. Bernard f. reductum Scott et Croasdale to which the present 
author assigns this taxcrn. 

Locality: Site 16. 

Distribution: Previously recorded from the Northern Territory by Croasdale & Scott 
1976; a new record for New South Wales. 

Staurastrum pseudotetracerum (Nordst.) West et G.S. West 

Croasdale et al. 1994, p. 127, pi. 101, figs 8-13. 

L. 16.5-18.5 pm, Br. csp. 19.8-21.9 pm, Isth. 4.6-4.9 pm. (Fig. 7b). 

Cells were slightly smaller than those in the published records but not enough to 
warrant the designation f. minor. 

Locality: Site 2b. 

Distribution: Previously recorded from the Northern Territory (Ling & Tyler 1986, 
Thomasson 1986); a new record for New South Wales. 

Staurastrum simplicius (Scott et Gronblad) Coesel 
Coesel 1997, p. 53, pi. 22, figs 4-5. 

L. 20.7 pm, Br. 52.9 pm, Isth. 4.4 pm. (Fig. 10a). 
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These biradiate cells have long divergent arms tipped with three spines. They differ 
from the typical in having a lack of spines and verrucae on the body. 

Locality: Site 6. 

Distribution: United States, Europe; a new record for Australia. 

Staurastrum spongiosum Breb. ex Ralfs forma 
Prescott et al. 1982, p. 315, pi. 345, fig. 8. 

L. 33.4-36.2 pm, Br. 28.0-30.0 pm, Isth. 18.7-20.0 pm. L.:Br. 1.2. (Fig. 11c). 

Cells were medium sized with the sinus shallow and wider open than in the typical; 
in end view cells were triangular with each margin having about four teeth. These 
algae were smaller than the typical and as such are depicted here as a form. Most were 
surrounded by a mucilage layer. 

Locality: Site 2b. 

Distribution: North America, Europe, United Kingdom, Asia, Africa, South America, 
Arctic; a new record for Australia. 

Staurastrum striatum (West et G.S. West) Ruzicka 
Coesel 1997, p. 54, pi. 3, figs 9-11. 

L. 19.8-23.2 pm, Br. 18.1-22.0 pm, Isth. 7.2-8.4 pm. (Fig. 11b). 

The semicells are more distinctly rhomboid than in the type; granules are smaller and 
fewer in number. Measurements are slightly smaller than those quoted in the 
literature. 

Locality: Site 2. 

Distribution: England, Europe; a new record for Australia. 

Staurastrum subradians M.F. Rich forma 

Croasdale et al. 1994, p. 140, pi. 105, figs 10-11. 

L. 28.3 pm, Br. csp. 43.3 pm, Br. ssp. 41.7 pm, Isth. 8.8 pm. (Fig. 7a). 

This taxon is consistent with that documented in Rich (1935, p. 148, fig. 20) and 
Croasdale et al. (1994, pi. 105, figs 10-11) who show it as a form. I have also assigned 
this taxon as a form as details seem to place it between those of Rich (1935) who shows 
it as a 6-radiate form having, in end view, a central granule surrounded by a ring of 
other granules, and Croasdale et al. (1994) who show it as a 5-radiate form with a 
stronger ornament, particularly in end view; concave sides bearing 2 intramarginal 
verrucae with the central area smooth. The taxon in question here is 6-radiate and has 
a stronger ornament than Rich's. It is similar to that in Croasdale et al.(1994) in general 
morphology and has a ring of small granules in end view but without a central granule. 

Locality: Site 13. 

Distribution: Africa, New Zealand; a new record for Australia. 

TEILINGIA Bourrelly 

Teilingia excavata (Raffs ex Ralfs) Bourr. et Compere 
Croasdale et al. 1994, p. 168, pi. 130, figs 1-4. 

L. 10.0 pm, Br. 7.9 pm, Isth 5.2 pm. L.:Br. 1.2. (Fig. 6e). 
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Apex flattened and in tace view two granules were visible near the outer margin. Cell 
wall smooth. Cells were seen in short filaments containing 7-13 cells. 

Locality: Site 13. 

Distribution: Previously recorded trom the Northern Territory (Thomasson 1986); new 
record tor New South Wales. 

Teilingia granulata (Roy et Bisset) Bourr. ex Compere 
Croasdale et al. 1994, p. 1698, pi. 130, tigs 5-8. 

L. 8.6-9.6 pm, Br. 6.4-10.6 pm, Isth. 3.6-4.7 pm. L.:Br. 0.98-1.34. (Fig. 6d). 

Apices were flat showing 2 small granules on each side. Lateral margins contained 
three tiny granules and two intramarginal granules. Filaments were up to 18 cells long. 

Locality: Site 13. 

Distribution: Previously recorded trom Northern Territory (Thomasson 1986); a new 
record tor New South Wales. 

SPONDYLOSIUM Brebisson ex Ralts 

Spondylosium pygmaeum (Cooke) West var. monile (W.B. Turner) 

West et al. 1923, p. 221, pi. 160, tigs 20, 21. 

L. 7.0 pm, Br. 5.0 pm, Isth. 3.8 pm, L.:Br. 1.4. (Fig. 6f). 

A single filament was observed consisting ot 13 Cosmarium-type cells joined at their 
apices. Each semicell had 1 or 2 almost indiscernible granules but this was not 
consistent among cells. Although the author has not been able to examine S. pygmaeum 
(Cooke) West it does seem to agree with the description in West et al. (1923, p. 221, pi. 
160, tigs 20, 21) being longer, more broadly oval and semiglobular. 

Locality: Site 13. 

Distribution: U.S.A. United Kingdom, Europe; a new record tor Australia. 
HYALOTHECA Ehrenberg ex Ralts 
Flyalotheca javanica (Gutw.) Coesel 
Coesel 2000, p. 379, tigs 39410. 

L. 12.5-17.4 pm, Br. 11.1-12.1 pm, L.:Br. 1.5. (Fig. 6g). 

Coesel (2000) proposed H. javanica (from H. indica W.B. Turner var. javanica Gutw.) on 
the basis ot the H. indica being a doubtful species and that H. javanica at species level 
has a much wider and shallower (not seldom even untraceable) sinus, and less 
rounded angles. 

Locality: Site 11. 

Distribution: Previously recorded from the Northern Territory by Thomasson (1986) as 
H. indica var. javanica Gutw; a new record for New South Wales. 
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Fig. 6. a, Micrastcrias rolnln var. rolnin f. evoluta; b, Micrasterias sp.; c, Xanthidiwn sp.; d, TcHingia 
gmmdala; e, Teilingin excavata; f, Spomii/losiiim pygmneum var. nionile; g, Hyalotheca javanica; h, 
Tetmemorus hrebissoiiii var. tciniissiniiis; i, Micrasterias zeyinnicn three different forms; j, Actinotnenium 
cucurbitinum var. subpolymorphum. Scale bars: a-c = 20 pm; d-j = 10 pm. 
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Fig. 7. a, Stnurnstniw submiinns; b, Stamastrwn pseudotetmcenini: c, Stniirastniin hihrachiatum; d, 
XnnHndiuin sublmstifcniin; e, Euastn/ni insulare van silesiacwn: f, Eimstrum insuiare van insulare; g, 
Eunstnini pracinorsiini: h, Euastrwn ansatum van diddtiformc. Scale bars: all = 10 gm. 
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Fig. 8. a, Cosmarium regnesii van montanum; h, Cosmarium ajmatonotophorum; c, Cosmarium isthmiwn; 
d, Cosmarium biretum; e, Cosmarium obtusatum; f, Cosmarium quadratum van ivillei; g, Cosmarium 
quadriverrucosum van supraornatum; h, Cosmarium quadrum van sublatum; i, Cosmarium 
sidmiididatum. Scale bars: all = 10 (jm. 
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Fig. 9. a, Cosmarium pncln/tlennum; b, Cosmarium dorsitruncalwn; c, Cosmariiim blyttii var. hhjilii; 
d, Cosmarium piinctulatum var. minor; e, Cosmarium depressum var. depressum f. minutum; i, 
Cosmarium margaritatum. Scale bars: a-c = 10 pm; f = 20 pm. 



















628 


Telopea 9(3): 2001 



Fig. 10. a, Staiirastnim Simplicius; b, Stnurodesmus brevispinus van brevispinus f. minimus; 
c, Stnurnstrum gutwinskii f. miuctum; d, Stnurnstrum cnsiferum; e, Stnurodesmus brevispinus van nitus; 
{, Stnurodesmus mucronatus van mucronatus; g, Stnurnstrum conrctntum van solitarium. Scale bars: all 
= 10 pm. 
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Fig. 11. a, Statiwdesmus immillatus; b, Staurastrum striatum: c, Staurastrum spongiosum forma; 
d, Staurodcsmus amvergcns var. convergens; e, Staurodesmus dickici var. maximus; f, Staurodesmus 
convergens var. rnlfsii. Scale bar = 10 pm. 
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Fig. 12. a, Haplotneniuin minutum var. q/Iindriciim; b, Pleurotaeuium sceptrum; c, Pleurotaeniiim 
eugeneum var. uiidulntum; d, Pleurotaeuium knijei; e, Pleurotaeuium truucatum var. farquharsonii. 
Scale bars: a, b,, Ci, Ci = 20 pm; bi = 20 pm, b 2 = 10 pm; C 2 , d, Cj = 50 pm. 
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Fig. 13. a, Closterium strigosum van elcgans; b, Closterium didymolocunv, c, Clostcrium ralfsii van 
hyhndum; d, Pleuwtaeiuum subcoronulatum van subcoromdntum. Scale bars: a,, bj, Ci = 10 nm; 32, d 2 
= 20 pm; b 2 , C 2 = 50 pm; dj = 100 pm. 
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Fig. 14. a, Closteriuin subscoticum; b, Closterium strigosum var. strigosum; c, Closterium navicula; 
d, Closterium venus var. westii; e, Closterium intermedium var. intermedium. Scale bars: a^, b,, = 10 pm; 
a 2 = 50 pm; c-e = 20 pm. 


Discussion 

This paper presents five proposed new species, 58 new records for New South Wales 
of which 27 are newly recorded in Australia and two taxa {Xantliidium sp. and 
Micrasterias sp.) that could prove to be new to science if further collections containing 
these algae can be made in order to ascertain this with certainty. Three .sites (2,11,13) 
out of a total of 25, between them contained 57% of the taxa recorded (10,11 & 16 taxa 
respectively). Three of the five proposed new species were found at site 2, as was the 
single specimen Xanthidiunt sp. Two taxa, Closterium navicula (Breb.) Liitkem. and 
Closterium strigosum Breb. var. strigosum, were each found at three sites indicating a 
more widespread distribution than was previously known; this may prove to be the 
case for more taxa if and when more collections are examined and recorded. 

Tyler (1970) states that 'the known distribution of desmids is none other than the 
known distribution of desmidiologists and the latter have been scarce in the southern 
hemusphere'. This is particularly noticeable in this study with such a high number of 
taxa being recorded for the first time in Australia. Australia is a huge continent and 
further collecting, examination and recording of desmids must be given a priority in 
order to build up a more comprehensive knowledge of the species and their localities 
and habitats. 
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Appendix 

Details of the sites in New South Wales sampled, together with lists of taxa collected 
from them and recorded in this paper. 

1. 10 km west of Collarenebri on the Gwydir Highway, 29°36'13"S, 148°28'49"E. 

Roadside oligotrophic pond, pH 5.8, 4 Dec 1999. 

Clostcrium duh/molocum, Cosmarium biretum, Staiirastrum ensiferum forma 

2a. Joadja Creek, 11 km north-west of Berrima, 34°24'23"S, 150°19’21'’E, 700 m asl. 
Ephemeral, oligotrophic water body, mostly turbid, and with few aquatic plants. 
Along one edge of the pool is a small stand of Eleocharis sp., pH 7.8, 22 Aug 1992. 
Oosterium intermedium var. intermedium, CL rnlfsii var. lu/hridum, Cosmarium hlytlii 
var. blyttii, Co. decemcrenatum, Co. joadjense, Co. quadricrenum, Euastrum insulare var. 
insulare, Pleurotaenium truncatum var. farquliarsonii, Staiirastrum striatum, 
Xantliidium sp. 
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2b. Joadja Creek, 13 Oct 1994. 

Staurastriiin bibraclmtiiw, S. pseudotetmccriiiii, S. spongiosum forma. 

3. Lawson swimming pool, 33°43'16"S, 150°25'30"E. Scraping of gelatinous matter 
from rock face, pH 9.0, 8 Aug 1992. 

Closteriiim nai’iciila. 

4. Lake Canobolas, 11 km south west of Orange, 33°17'S, 149°02'E. Scrapings of 
filamentous algae from concrete dam wall, pH 9.3, 6 Nov 1993. 

Closterium navicitla. 

5. Lawson swimming pool, 33°43'17"S, 150°25'30'’E. Concrete-lined water channel, 
scrapings of gelatinous matter above the waterline, pH 5.8, 30 Dec 1995. 
Closterium navicula. 

6. Off Craigend road. The Oaks, 34°07'00"S, 105°33'00"E. Net sweep through open 
water of eutrophic watering hole for cattle surrounded by trees, pH 7.6,20 Jun 1993. 
Staurastrum simpIicius. 

7. Lake Gillawarna, Georges Hall, 33°54'30"S, 150°57'30"E. Net sweep through 
submerged macrophytes around margin of mesotrophic lake surrounded by 
recently-built houses, pH 8.5,1 Oct 1994. 

Closterium strigosum var. strigosum. 

8. Roses Lagoon, near Collector, 34°47'S, 149°41"E. Mi/riopliyllum nquaticum was 
squeezed and the resultant liquid saved, pH 7.0, 21 May 1995. 

Closterium strigosum var. strigosum . 

9. Capertee river (Bogee bridge) 600 metres south of the Rylestone to Glen Alice 
road, 32°57'S, 150°04’E. Net sweep through Spikerush Eleocharis sp., pH 7.9,12 Dec 
1995. 

Closterium strigosum var. strigosum. 

10. Dicks Creek on the Mid Western Highway, 20 km west of Bathurst, 33°26'30" S, 
149°28'00"E. Net sweep through aquatic macrophytes, pH 7.4, 23 Apr 1993. 
Closterium strigosum var. elegnns. 

11. Mountain Lagoon, 14 km north east of Bilpin, 33°26'40"S, 150° 38' 10" E. 450 m asl. 
Lagoon, measuring 400 m x 130 m, fed by two small creeks and drained by a third, 
pH 7.1, 24 Oct 1995. 

Actinotaenium cucurbitinum var. subpohjmorphum, Closterium subscoticum, 
Cosmnrium dorsitruncntiim, Co. margaritatum, Haplotnenium mimitum var. cyliudricum, 
Hijalotliecn jnvanicn, Micrasterias sp., Pleurotnenium kayei, P. sceptrum, Staurodesmus 
npplnnatus, Tetmemorus brebissonii var. tenuissimus. 

12. West of The Oaks, 34°07'00" S, 150°32'00" E. Scraping filamentous algae on inside 
of concrete cattle drinking trough fed from small farm dam via water pipe, pH 7.2, 
29 Aug 1993. 

Closterium venus var. westii. 

13. Paddys River, 20 km south Berrima, 34°39'34"S, 150°07'28 "E, 500 m asl. Net sweep 
through macrophytes along edge of river bank, pH 5.5, 8 Mar 1995. 

Cosmarium depressum var. depressum f. minutum, Co. pachydermtim, Euastrum 
ansatum var. dideltiformc, Euastrum insulare var. silesiacum., E. prnemorsum forma, 
Micrasterias rotnta var. rotata /. evoluta, M. zcylanica var. zcylanica , Pleurotaenium 
eugeneum var. uiidulatum, Spondylosium pygmaeum var. monilc, Staurastrum 
subradians forma, Staurodesmus convergens var. convergens, Staurodesmus convergens 
var. ralfsii, Staurodesmus dickiei. var. maximus, Staurodesmus mamillatus, Teilingia 
excavata, T. granulata. 
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14. 400 metres east of Werrington railway station, Werrington, 33°46'S, 150°45'E. Net 
sweep through Cumbungi Ti/plm sp. in pond, pH 6.9, 24 Aug 1994. 

Pleurolaeninm subcoromilatim var. siibcowmilaluni. 

15. 7.7 km west of Robertson, 34°35'S, 150°33'E . Net sweep through Spikerush, 
Ekocharis sp. and Myriopin/llum sp. in pond, on hill overlooking larger lake from 
which peat has been excavated, pH 5.8, 31 Jan 1996. 

Cosmnriiun cijimtonolophorum, Xanthidium subimstifenim. 

16. Glenbrook Lagoon, Glenbrook, 33°46'S, 150°37'E. Net sweep through water lilies, 
Nijmphaea sp., pH 7.3,12 Sept 1993. 

Cosmarium isthmhim, Staurastruiu giitxvinskii f. reduchiw, Staurodesmus brevispim var. 
alius. 

17. Lagoon alongside Pugh's Lagoon, Richmond, 33°35’45"S, 150°44'25"E. Net sweep 
through water lilies, Ni/mphaea sp., pH 10.3, 24 Oct 1995. 

Cosmarium isthmium. 

18. Roadside pond between Warrimoo and Valley Heights, 33°42'55"S, 150°35’25"E. 
Net sweep through Spikerush Eleocharis sp., pH 7.0, 27 May 1995. 

Cosmarium obtusatum. 

19. 13 km north of Jenolan Caves, 100 m south of Black Range road, 33°45'30"S, 
150°02'30"E, 1000 m asl. Oligotrophic pool 10 x 12 m and 30 cm deep, fed by creek, 
within swampy area surrounded by pine trees, pH 7.6, 3 Oct 1994. 

Cosmarium puuctulatum var. minor, C. xvilliamsonii. 

20. Near Edith Falls, 33‘’43'20"S, 150°28'18"E. By pipetting green matter on mud of 
shallow puddle under rock overhang, 5 Sept 1992. 

Cosmarium quadratum var. xoillei. 

21. Wentworth Falls lake, 33°42'S, 150°21'E. Net sweep through emergent grasses 
around lake margin, pH 6.7,17 jan 1994. 

Cosmarium quadrwcrrucosum var. supraoruatum. 

22. Pond in Alex Trevallion Park, Walgett, 30°02'10"S, 148°06'52''E. Net sweep through 
Cabomba caroliuiana and Myriophyllum sp., ph 7.5, 30 Nov 1999. 

Cosmarium quadrtim var. sublatum. 

23. Pond on side of Archibold Street, 100 metres south of F4 Freeway, Minchinbury, 
33°47'S, 150°51'E. Net sweep through aquatic vegetation, pH 6.6,17 Aug 1994. 
Cosmarium regnesi var. moutauum, Staurastrum coarctatum var. solitarium, 
Staurodesmus mucrouatus var. mucronatus. 

24. Nepean river at Yarramundi crossing near Agnes Banks, 33°37'S, 150°43'E. By 
squeezing filamentous algae, pH 9.2, 28 Dec 1993. 

Cosmarium subuudulatum. 

25. Lake in Eastlakes, 33'’57'S, 151°13'E. Net sweep through submerged aquatic 
vegetation, pH 6.9, 22 Apr 1993. 

Staurodesmus brevispina var. brevispina f. minima. 
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Abstract 

Bean, A.R. (Queensland Herbarium, Brisbane Botanic Cardens, Mt Coot-tha Road, Toowong, Qld 4066, 
Australia) 2001. A Revision of Solanum brownii Dunal (Solanaceae) and its allies. Telopea 9(3): 
639-661. A taxonomic revision of taxa previously identified as Solanum brownii, S. cinereum, 
S.amblymerum or S. elegans is presented. This group is distributed from far eastern Victoria to south¬ 
eastern Queensland. Ten species are here recognised, with six species described as new 
(S. armourense, S. celatum, S. limitare, S. neoanglicum, S. nobile and S. silvestrej and two 
(S. amblymerum and S. curvicuspe) reinstated, A lectotype is chosen for S. curvicuspe. Solanum elegans 
is shown to be a synonym of S. brownii. Illustrations, distribution maps and an identification key 
to species are provided. 


Introduction 

In 1803-04, Robert Brown collected a number of Solanum specimens from the Sydney 
and Hunter Valley areas of New South Wales. He subsequently (Brown 1810) 
described several species on the basis of these specimens, including Solanum cinereum 
and S. violaceum; S. violaceum R.Br. is a later homonym of S. violaceiim Ortega, and 
hence an illegitimate name. M. Dunal provided the new name S. brownii for this 
species in 1813, and soon after (Dunal 1814) described S. elegans as new. A related but 
distinctive entity, S. amblymerum, was subsequently described by Dunal (1852). 

Bentham (1868) and subsequent workers applied the name S. brownii to a wide range 
of material from throughout New South Wales. However, Domin (1913) excised a new 
species, Solanum curvicuspe, from S. brownii (sensu Bentham) after examining material 
at Kew, although it seems his species was not accepted by any other contemporary 
botanist. 

Symon (1981) accepted S. cinereum, treated S. brownii in its traditional broad 
circum.scription, and reduced S. amblymerum to a synonym of S. elegans Dunal. 

The highly variable nature of S. brownii sens. lat. and confusion between it and 
S. cinereum and S. amblymerum (S. elegans sensu Symon) prompted the current study, 
and it was soon realised that several taxa are involved. 

In this paper, S. brownii and S. cinereum are maintained with narrower 
circumscriptions; S. amblymerum and S. curvicuspe are reinstated, S. elegans is shown to 
be a synonym of S. brownii, and six new species are described. All of these species 
belong to the large Solanum subg. Leptostemonum, which includes all prickly species, 
and has a world-wide distribution. 
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Materials and methods 

This study was based mainly upon a morphological study of herbarium material from 
BRI, MEL, NSW, as well as types from AD, K and BM. In addition, all taxa have been 
examined in the field, with the aim of observing and recording juvenile characteristics, 
habitat, size and colour of mature fresh fruits, variation within and between 
populations, and to collect spirit material of flowers and fruits for later examination. 

Morphological characters and terminology 

Juvenile plants belonging to Solaniim subg. Leptostciiiomiiii are invariably more densely 
prickly (stems and leaves) and have larger, more deeply lobed leaves than the adult 
plants of the same species (Roe 1966, Symon 1981, pers. obs.). Young vigorous plants 
flowering for the first time may bear branches and leaves that are still somewhat 
juvenile in character. Juvenile growth may also be found on mature-sized plants, 
where a vigorous shoot arises from a lower part of the plant. 

The density of prickles on branchlets (both juvenile and adult) is taxonomically useful. 
For this measurement, the one decimetre section between 1 and 2 dm from the 
growing point was chosen. 

Many species of Solanuiii have leaves which are asymmetrical (or oblique) at their 
base. The obliqueness index, used here, is simply 100 times the length of the oblique 
section divided by the length of the lamina, i.e. 100 x b/(a+b) on Fig. 1. Petiole length 
is expressed as a percentage of lamina length i.e. 100 x c/(a+b) on Fig. 1. Leaf 
length/width ratio is (a+b)/d. 

The degree of lobing of the adult leaves is diagnostic. The lobing index, used here, is 
the length of the lobe halfway along the lamina (measured along the lateral vein) 
divided by the parallel length of the adjacent sinus, i.e. f/e on Fig. 1. The index is 1 for 
an entire leaf; leaves with an index > 2 are considered to be deeply lobed. 

Stellate hairs are a feature of all species in the group (and in the majority of Solainim 
species in Australia). Their size, form, colour, density etc. are all very useful for 
taxonomic purposes, but their usefulness is complicated by the fact that often a 
bewildering array of constructions are present on the one plant (Seithe 1979). For 
example, the stellate-hair pattern observed on the branchlets is different to that 
observed on the upper leaf surface. Flowever the indumentum pattern for a given 
plant part for a given species is consistent. The term 'stellae' is a collective term used 
to denote the members of the 'stellate hair' indumentum type, as was done by Whalen 
etal. (1981). 



Fig. 1. Diagrammatic representation of leaves showing measurements used. 
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The following terminology is used here for stellate hair density: 
very dense: stellae overlapping, multi-layers, underlying surface not visible 
dense: stellae overlapping, single layer only, underlying surface visible 
moderate: stellae just or not overlapping, cores 1-2 diameters apart 
sparse: stellae not overlapping, cores 2-4 diameters apart 
very sparse: stellae not overlapping, cores > 4 diameters apart. 

Foliage indumentum characters were assessed on fully expanded leaves only. With 
respect to stellate hairs, more than one developmental stage is apparent on the upper 
leaf surface of most species. It is the modal size class that was recorded and measured 
for each species. Hence very small imperfectly developed stellae were not measured, 
nor were exceptionally large stellae. 

In all species of the group, the inflorescences are andromonoecious. That is, the first 
formed (basal) flowers are bisexual, but the terminal flowers are effectively male, as 
they have a very short non-functional style. 

The type and extent of indumentum present on the ovary and style is diagnostic for 
species in this group. 

The colour, shape and size of mature Solanum fruits are all important taxonomic 
characters, but all difficult to assess from herbarium material. My field studies have 
shown that all species in the S. brownii complex have globular or slightly oblate fruits 
which, at maturity, range in diameter from 13 mm (for S. silvestre) to 29 mm (for 
S. brownii). Furthermore, mature fruits of all species are green or greenish-white, 
although over-mature fruits may become pale yellow. In the field, fruits are assessed 
as mature when either they achieve a yellowish tint and become softer, or they shed 
from the plant at the slightest touch. 

Out of approximately 400 herbarium specimen labels examined in this study, I saw 
only one where the fruit was stated to be red (North Obelisk, Urbenville, Constable 
6646 (NSW)). This was certainly an error on the part of the collector, but appears to be 
the basis for Symon (1981) attributing a red fruit colour for S. elegans, and was perhaps 
his reason for placing S. elegans in a position far removed from S. brownii and 
S. cinereiim in his classification. 

The closest relative of the group is probably S. telratbecwn F. Muell. It differs from the 
S. brownii group by the smaller, deeply lobed corolla, the ribbed hypanthium and very 
short calyx lobes. 

Entire-leaved members of the S. brownii group are sometimes confused with 
S. stelligernin Sm., however, the latter is readily distinguished by the much longer hairs 
on the lower leaf surface, the slender pedicels, the smaller deeply-lobed corolla, and 
the smaller succulent fruit, bright-red at maturity. 

Conservation aspects 

Many of the taxa documented herein are considered to be rare or threatened, for the 
following reasons: 

1. competition for light, water and nutrients with weeds, especially Lantana camara. 
Several of the Solanum species in this group grow on rainforest margins where 
Lantana is abundant. 

2. extremely low frequency and/or population levels. Many solanums may have a 
brief large increase in numbers after a suitable disturbance event, but generally 
population levels are very low. lUCN recommends that conservation assessments 
be based on the lowest numbers. Changes in land use pattern, and fire regimes have 
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seen a decline in frequency of solanums, and probably their ability to recolonise if 
conditions are again favourable. 

3. deliberate destruction by ignorant people who think that any prickly plant is a 
weed. While this factor is not a major one, neither is it inconsecjuential. Solanums 
often inhabit roadsides and clearings where there is extra light, and often they are 
able to flower and fruit only in these situations. These areas are frequently subject to 
weed eradication measures, and native solanums often suffer during these operations. 

Taxonomic treatment 


The ■'S. hroivnii group' 

Erect perennial shrubs (or probably annual for S. liiuitnn’); prickles present, sparse to 
moderately dense, always straight and acicular; sympodia difoliate. Bark smooth, 
nondescript. Stellate hairs present, rays not bent or twisted, central rays without 
glandular tips. Simple hairs absent. Stipitate glands absent except on stylo and ovary. 
Juvenile leaves conspicuously and often deeply lobed. Adult leaves entire to deeply 
lobed; upper surface green to grey-green, sparsely to densely stellate-tomentose; lower 
leaf surface canescent, white to pale yellow, very densely stellate-tomentose, stellae 
usually completely obscuring leaf surface. Inflorescence supra-axillary, pseudo- 
racemose, andromonoecious (with male flowers in the terminal parts), axis present. 
Corolla 5-partite, rotate to shallowly lobed, purple (rarely white), 15-35 mm across. 
Anthers all similar, glabrous. Ovary 2-locular, ovary and style with stipitate glands 
(except S. cincreum), and sometimes with stellate hairs. Fruits pale green with darker 
green streaks or blotches, greenish-white at maturity, pericarp thick, surface usually 
glabrous. Calyx in fruit not noticeably accrescent. 

Group comprises 10 species from south-eastern mainland Australia. 

Key to species of the Solamim brownii group 


1 Adult leaves conspicuously lobed (lobing index 1.7-4.8) 

2 Calyx bearing 20-40 prickles; ovary glabrous . 1. S. cinereum 

2* Calyx unarmed or with up to 5 prickles; ovary with stipitate glands . 2. S. nobile 

T Adult leaves entire or with shallow lobes (lobing index 1-1.5) 


3 Upper leaf surface (except veins) very sparsely to sparsely hairy (stellae not overlapping) 

4 Leaves broad-lanceolate, 2.5-3.4 times longer than broad, upper surface not wrinkled 

. 7. S. silvestre 

4* Leaves linear to lanceolate, 3.5-13 times longer than broad, upper surface usually 
wrinkled 

5 Lower leaf surface with loose, thick tomentum; central ray of stellae on upper leaf 
surface 1-2 times as long as lateral rays; functional style 8.5-10 mm long 

. 4. S. brownii 

5* Lower leaf surface with close, thin tomentum; central ray of stellae on upper leaf 
surface 0-0.5 times as long as lateral rays; functional style 10-12 mm long 

6 Calyx lobes attenuate; pedicels 11-20 mm long at anthesis; stellae of upper leaf 

surface 0.2-0.4 mm across; stellae on the style with 13-20 lateral rays . 

. 6. S. limitare 

6* Calyx lobes deltate; pedicels 5-10 mm long at anthesis; stellae of upper leaf 
surface 0.1-0.2 mm across; stellae on the style with 9-10 lateral rays 
. 5. S. amblymerum 
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3* Upper leaf surface moderately to very densely hairy (stellae overlapping) 

7 Functional style 6.5-7mm long; corolla 15-18 mm across; upper loaf surface stellae 
0.1-0.15 mm across . 8. S. armourense 

7* Style 7.5-12 mm long; corolla 18-32 mm across; upper leaf surface stellae 0.15- 
0.4 mm across 

8 Lower leaf surface tomentum 'loose', obscuring tertiary venation; functional 
style 7.5-9 mm long 

9 Leaves 0.3-1.5 cm wide, 6-10 times longer than wide; anthers 4-5 mm long 
. 10. S. neoanglicum 

9* Leaves 1.5-3.5 cm wide, 2.6-3.6 times longer than wide, anthers 5-6.5 mm long 
. 9. S. celatuin 

8* Tertiary venation readily visible on lower leaf surface, tomentum 'close'; functional 
style 9-12 mm long 

10 Style bearing stellate hairs; stellae of upper leaf surface 0.2-0.4mm diameter; 

subshrub to 80 cm high, from eucalypt forest . 6. S. limitare 

10* Style glabrous or bearing stipitate glands; stellae of upper leaf surface 

0.15-0.2mm diameter; tall shrub to 3 m high, from rainforest . 

. 3. S. curvicuspe 


1. Solanum cinereum R.Br., Prodr. 446 (1810). 

Type: New South Wales: "banks of the Grose [River], 1804 [Oct/Nov 1803]", R. Brown 
(holo BM). 

Shrub 0.3-0.7 m high. Fertile branclilets terete, mauve to grey, tonientose, with dense 
(branchlet visible) or very dense (branchlet obscured) stellate hairs, densely armed 
with prickles (17-60 per dm of branchlet) each 3-10 mm long, glabrous; stellae 
variably stipitate, 0.35-41.5 mm across, lateral rays 8-14, central ray 0.5-1 times as long 
as laterals, juvenile leaves lyrate-pinnatifid, 5-9.5 cm long, 4-9 cm wide, densely 
prickly. Adult leaves ovate in outline, deeply lobed, lobes 3-5 on each side, obtuse or 
acute, lobing index 2.7-4.8; lamina 5.3-12.4 cm long, 3.5-5.7 cm wide, 1.4-2.4 times 
longer than broad, apex acute or obtuse, often basally dimidiate, oblique part 0-12 mm 
long, obliqueness index 0-12%. Petioles (l.l-)1.7-3.3 cm long, (13-)20-47% length of 
lamina, prickles present. Upper leaf surface green, flat between major veins; prickles 
present on midvein and secondary veins; stellae very sparse (cores 0.9-2.5 mm apart), 
distributed throughout lamina or confined to major veins, 0.2-0.4 mm across, sessile 
or shortly stalked, lateral rays 6-8, central ray 1-2 times as long as laterals. Lower leaf 
surface white to pale yellow, prickles present on midvein and secondary veins; stellae 
densely packed in several layers, obscuring leaf surface, 0.4-0.7 mm across, mostly 
long-stalked (loose tomentum), lateral rays 7-8, central ray 0.5-1.5 times as long as 
laterals. Inflorescence pseudo-racemose, axis present, 3-6-flowered, prickles present on 
axis and pedicels; pedicels 7-16 mm long at anthesis. Cali/x densely stellate-hairy, 
stellae 0.4U).5 mm across, transparent or purple, lateral rays 7-11, central ray 0-0.5 
times as long as laterals. Prickles 20-A0 per flower, scattered; hypanthium campanulate, 
2.5-3.8 mm long at anthesis; lobes attenuate, 2.5-4 mm long at anthesis. Corolla rotate, 
purple, 22-30 mm across. Filaments 0.5-0.9 mm long, glabrous; anthers 4.1-5.5 mm 
long. Ovan/ surface glabrous; functional style 9-10 mm long, erect, with stellate hairs 
on the proximal half; stigma entire. Mature fruits 1-4 per inflorescence, globular, pale 
green to greenish-white, 17-24 mm diameter, pericarp 2-2.5 mm thick when fresh, 
surface glabrous or with a few scattered stellate hairs. Fruiting calyx not noticeably 
accrescent. Pedicels 15-27 mm long in fruit. Seeds brown to black, 3.2-3.5 mm long. 








644 


Telopea 9 ( 3 ): 2001 


Notes: From the excellent paper by Vallance (1990), it is deduced that Robert Brown 
collected the type of S. cinereiim in October or November of 1803, rather than the '1804' 
indicated by Brown's label. Vallance {loc. cit.) noted that it was not uncommon for 
Brown to make errors with respect to collection dates. 

Distribution: S. cinercum is widely distributed on the western slopes of the Great 
Dividing Range from Stanthorpe (Qld) to Albury (NSW). It also occurs in the Hunter 
Valley and the eastern foothills of the Blue Mountains (Fig. 2). Naturalised occurrences 
in Victoria and South Australia have not been mapped. 

Habitat: It grows on hills and slopes in eucalypt woodland, particularly in areas which 
have been recently burnt or subject to recent disturbance, e.g. roadworks. Soils are 
sandy or loamy. 

Phenology: flowers and fruits may be found at any time of the year. 

Conservation status: not of concern. 



Fig. 2. Distribution of Soinnum cinercum and S. nobile. 
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Selected specimens (from 128 examined): Queensland: Darling Downs District: Severnlea, 
Monmod s.n., 5 May 1961 (BRI); 5.4 km E of Arcot, ENE of Texas, Bean 76651, 27 May 2000 (BRl, 
MEL, NSW); Glen Lyon-Mingoola area, near Stanthoi-pe, Taylor s.n., 4 Apr 1957 (BRI). 

New South Wales: North Western Plains: Gulargambone, Ryan s,;;., Jan 1912 (NSW6732]). North 
west Slopes: 16 km WNW of Inverell, Henderson H23/3, 23 Sep 1975 (BRI, NSW); Eulah Creek, 
c. 15 km E of Narrabri, Welch s.n., 13 Sep 1926 (NSW440668); near Little Sugarloaf Mtn, near 
Gunnedah, lohnson & Constable s.n., 1 No\' 1954 (NSW31332); Timor Rock, W of Coonabarabran, 
Salasoo 2217, 4 Jan 1962 (NSW). Northern Tablelands: Deepwater, Boorman s.n., Jan 1911 
(NSW67247); Killamey Gap, Nandewar Range, Salasoo 3961, 26 Aug 1970 (NSW). North Coast: 
Singleton-Gresford road, just before Branxton T/O, Powell 213 & Setir, 30 Sep 1975 (NSW); 
Singleton-Bulga road at Wollombi T/O, Hartley 34, 7 Feb 1966 (BRI, NSW). Central Western Slopes: 
Kiernan's Ck, Kars Springs, 14 miles or 33 km SW of Murrurundi, Pickard & Coveny 1238, 11 June 
1969 (NSW); 4.4 km S of Mumbil, via Wellington, Bean 15813, 20 Nov 1999 (BRI, NSW); Weddin 
Mountain N.P., 15 km W of Grenfell, P.L.Wilson 841003, Oct 1984 (NSW). Central Tablelands: 
Bathurst to Sofala, Maiden & Cambage s.n.. Mar 1910 (NSW67243). Central Coast: Putty, just beyond 
P.O., Powell 189 & Senr, 29 Sep 1975 (NSW); Marsden Park, Walker s.n., 17 Nov 1970 (NSW441463). 
South Western Slopes: Old Junee, Ridgway s.n., 3 Dec 1948 (NSW67303); Lake Albert, 8 miles 
[13 km] S of Wagga, Annison s.n., Mar 1911 (NSW67316); Cumberoona Reserve, Wymah, Mitsch s.n., 
2 Mar 1951 (NSW67299). Southern Tablelands: 8 miles [13 km] from Queanbeyan on road to 
Cooma, Gibbs s.n., 23 Apr 1959 (NSW464758). 

2. Solanum nobile A.R.Bean sp. nov. 

affinis Solano cinereo sed ab eo statura multo minore, raniulo sparse armato, absentia 
aculeorum in pagina inferiore folii adulti, pilis stellatis minoribus atciue dense 
aggregatis in pagina superiore folii, aculeis calycis absenti vel c'juam 5 paucioribus in 
quoque flore et germine glandulari differens. 

Type; New South Wales: Northern Tablelands: Gwydir Highway, Gibraltar Range N.P., 
0.7 km east of watershed, A.R. Bean 16850, 8 September 2000 (holo BRI; iso AD, K, 
MEL, NSW). 

S. sp. Q5, T.D. Stanley & E.M. Ross, FI. Sonih-eastern Qld 2: 424 (1986). 

S. sp. (aff. cinereum), J.B. Williams, G.J. Harden & W.J.F. McDonald, Trees & shrubs in 
rainforest of NSW & southern Qld, p. 58 (1984). 

Illustration; N. Nicholson & H. Nicholson, Rainforest Plants IV, p. 64 (1994), as Solanum 
sp. aff. cinereum. 

Shrub 1.5^ m high. Fertile branchlets terete, white to grey, tomentose, with dense 
stellate hairs (stellae overlapping, but branchlet visible), sparsely armed with prickles 
(1-8 per dm of branchlet) each 3-7 mm long, glabrous; stellae all more or less sessile, 
c. 0.25 mm across, lateral rays 6-7, central ray 0-1 times as long as laterals, luvenile 
leai’es ovate in outline, 9-13 x 5.5-8 cm, deeply lobed, with 2-4 pairs of acute lobes, 
prickly on both surfaces. Adult leaves ovate in outline, deeply lobed, lobes 2-4 on each 
side, acute, lobing index 1.7-3.8; lamina 7-14 cm long, 3-5.2 cm wide, 1.4-2.7 times 
longer than broad, apex acute, basally dimidiate, oblique piarl 1-8 mm long, 
oblicjueness index 1-6%. Petioles 1.3-3.5 cm long, 17-26% length of lamina, prickles 
often present. Upper leaf surface green, flat between major veins; prickles present on 
midvein and secondary veins; stellae sparse (cores 0.4-0.5 mm apart), distributed 
throughout lamina, 0.15-0.2 mm across, sessile, lateral rays 6-8, central ray 0-0.5 times 
as long as laterals. Lower leaf surface white to pale yellow, prickles mostly absent or 
occasionally present (1-2), on midvein only; stellae densely packed in several layers, 
obscuring leaf surface, 0.35-0.45 mm across, mostly long-stalked (loose tomentum), 
lateral rays 6-7, central ray 0-0.5 times as long as laterals. Inflorescence pseudo- 
racemose, axis present, 4-9-flowered, prickles absent or rarely 1-2 present on axis and 
pedicels; pedicels 10-17 mm long at anthesis. Calyx densely stellate-hairy, stellae 
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0.4-0.7 mm across, transparent or purple, lateral rays 6-8, central ray 1-1.5 times as 
long as laterals, prickles absent or 1-5 per flower; hypanthium campanulate, 3-6 mm 
long at anthesis, lobes attenuate, 5-8 mm long at anthesis. Corolla rotate, purple, 21-33 mm 
across. Filaments 1-1.3 mm long, glabrous; anthers 4.5-5.5 mm long. Ovary surface 
with stipitate glands on the distal half; functional style 9-10 mm long, erect, with 
stipitate glands (and sometimes 1-2 stellae) on the proximal half, stellae with 7-9 
lateral rays; stigma entire. Mature fruits 1-3 per inflorescence, globular or slightly 
oblate, pale green to yellow-green, 18-24 mm diameter, pericarp 0.8-1 mm thick when 
fresh, surface glabrous. Fruiting calyx not noticeably accresent. Pedicels 16-20 mm long 
in fruit. Seeds pale, 2.5-2.8 mm long. Fig. 3 a-b. 

Distribution: found from extreme southern Queensland (Killarney area) to the upper 
Bellingen valley, south of Dorrigo, N.S.W. (Fig. 2). There are also old records from 
'Macleay River' (N.S.W.) and from Flying Fox Creek near Canungra (Qld). 

Habitat: It is confined to rainforest margins or tall eucalypt forest with rainforest 
understorey, and currently known from between 700-1050 metres altitude. At the 
higher altitudes near Deervale, it grows in association with Notliofagiis moorei 
(Antarctic Beech). 

Phenology: flowers September-October; fruits maturing in January. 

Notes: S. nobile has been confused with S. cinereuni. It differs from S. cinereuin by its 
greater stature, mostly unarmed adult-leaf lower surface, calyces unarmed or with a 
few prickles only, ovary with stipitate glands, pale seeds, and the rainforest habitat. 

It is also closely related to S. curvicusye with which it shares the deeply and acutely- 
lobed juvenile leaves, and the preferred habitat. S. nobile differs by the deeply lobed 
adult leaves, the sparse indumentum on the upper leaf surface, loose indumentum of 
lower leaf surface and the larger calyx-stellae with longer central rays. S. nobile occurs 
to the north of S. curviciispe, and there is no evidence of intergradation between the species. 

Conservation status: Applying the criteria of the lUCN (Anon. 1994), a category of 
'Vulnerable' is proposed (Criteria Bl, B3(d), Cl and C2(a)). In the early 1900s, several 
collections were made from relatively low altitudes. No populations can now be found 
at these localities, which could indicate that they have been unable to compete with 
the pernicious weed Lantana cainara, and hence driven to extinction. However several 
populations persist at altitudes beyond the climatic tolerance of Lantana. It is 
conserved in Gibraltar Range National Park, and may be present in other conservation 
reserves. 

Etymology: The epithet is from the Latin uobilis, meaning noble or grand. This is a 
reference to the plant's tall stature, and its impresswe floral display. 

Selected specimens (from 27 examined): Queensland: Moreton District: Flying Fox Creek, Shirley 
s.n., undated (BRI). Darling Downs District: Main Range, c. 24 km ENE of Killarney, Everist 8124, 
13 Oct 1968 (BRI, NSW); The Head, east of Killarney, Bird s.n., 12 Sep 1982 (BRI). 

New South Wales: North Coast: top of Tooloom Range, near Acacia Creek, Dunn s.n., Sep 1908 
(NSW67315); Chapman's Plain Nature Reserv'e, Clouds Creek SF, 21.5 km N of Dorrigo, Cameron 
6721,8 Sep 1976 (MEL); 2.4 km NNE of Billy's Ck, Ebor to Nymboida, Haegi 1413, Sep 1977 (NSW); 
13.1 km along Moses Rock road from Cascade, NNE of Dorrigo, Bean 16873, 10 Sep 2000 (BRI, 
CANB, NE, NSW); Black Scrub, Upper Bellinger valley, Symon 11527, 17 Jan 1979 (AD, BRI, NSW); 
Macleay River, collector unknown, undated (NSW67313). Northern Tablelands: Surface Hill, ESE 
of Tenterfield, Morfar/i/s.ii., Jan 1975 (NSW); Gibraltar Range N.P., c. 67 km E of Glen Innes, Coveny 
2237, 3 Oct 1969 (NSW); 1.5 km W of Heffron's Lookout, Gwydir Highway, Conn 3664 & Brown, 
Oct 1992 (NSW); Deervale, 90 km ENE of Armidale, Coveny 5679 & Lander, 2 Oct 1974 (NSW). 
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Fig. 3. Solanum nobile. a, flowering branchlet x 0.48; b, inflorescence x 0.95. Solanum brownii; c, ovary 
and style x 5.7; d, transverse section of mature fruit x 1.4. Solanum limitare; e, adult leaf x 1; f, ovary 
and style x 5.7; g, a stellate hair from the style x 57. Solanum silvestrL’. h, adult leaf x 0.95; i, ovary 
and style x 5.7; j, junction of ovary and style showing stipitate glands and stellate hairs x 19; 
k, transverse section of mature fruit x 1.4. (a, from Bean 16850; b, from Bean 16873; c, from Smithcrs 
s.n.; d, from Bean 17209; e,f,g, from Bean 16080; h,i, j, from Constable 4436; k, from Bean 17196.) 
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3. Solanum curvicuspe Domin, Repert. Spec. Nov. Regni Veg. 12: 131 (1913). Type: New 
South Wales. Hastings River, C. Moore s.n., 1865-6 (lecto K, here chosen; probable 
isolecto MEL). 

S. curvicuspe f. curinspiun Domin, Repert. Spec. Non Regiii Veg. 12: 131 (1913). Type: 
Clarence River, H. Beckler (holo K). 

Shrub 1.5-3 m high. Fertile hranchlets terete, grey, tomentose, with very dense stellate 
hairs (stellae obscuring branchlet), sparsely armed with prickles (0-5 per dm of 
branchlet) each 5-8 mm long, glabrous; stellae all more or less sessile, 0.2-0.3 mm 
across, lateral rays 6-8, central ray 0-0.5 times as long as laterals, jui’euile leaves ovate 
in outline, 10-14 x 6-8 cm, deeply lobed, with 2-4 pairs of acute lobes, prickly on both 
surfaces. Adult leaves lanceolate to elliptical, entire or slightly lobed, lobes 2-3 on each 
side, obtuse, lobing index 1-1.2; lamina 7-13.5 cm long, 1.7-3.7 cm wide, 3.7-4.8 times 
longer than broad, apex obtuse or acute, basally dimidiate or symmetrical, oblique 
part 0-2.5 mm long, obliqueness index 0M%. Petioles 1-1.7 cm long, 12-16% length of 
lamina, prickles rarely present. Upper leaf surface grey-green, flat between major veins; 
prickles absent, or present on midvein only; stellae dense (cores c. 0.1 mm apart), 
distributed throughout lamina, 0.15-0.2 mm across, sessile, lateral rays 7-8, central ray 
0-0.5 times as long as laterals. Lower leaf surface white to pale yellow, prickles absent; 
stellae densely packed in several layers, obscuring leaf surface, 0.25-0.35 mm across, 
more or less sessile (close tomentum), lateral rays 7-8, central ray 0-0.5 times as long 
as laterals. Inflorescence pseudo-racemose, axis present, 3-9-flowered, prickles absent; 
pedicels 7-11 mm long at anthesis. Calpx densely stellate-hairy, stellae 0.3-0.4 mm 
across, transparent or purple, lateral rays 7-8, central ray 0-0.5 times as long as 
laterals, prickles absent; hypanthium campanulate, 2-4 mm long at anthesis, lobes 
attenuate, 3.5-5.5 mm long at anthesis. Corolla rotate, purple, 20-25 mm across. 
Filaments c. 1.5 mm long, glabrous; anthers 4.5-5.0 mm long. Ovary surface with 
stipitate glands on the distal half; functional style 9-9.5 mm long, erect, glabrous or 
with stipitate glands on the proximal half; stigma entire. Mature fruits 1-4 per 
inflorescence, globular to oblate, pale green, 17-22 mm diameter, pericarp 0.8-1 mm 
thick when fresh, surface glabrous. Fruiting calyx not noticeably accresent. Pedicels 
15-20 mm long in fruit. Seeds white to pale yellow, 2.1-2.4 mm long. 

Distribution: occurs on the coastal ranges from Kempsey to Gloucester, N.S.W. (Fig. 4). 

Habitat: it grows in disturbed sites in notophyll rainforest or wet eucalypt forest with 
rainforest understorey. 

Phenology: flowers from August-October; fruits maturing November-January. 

Typification: Three of the four collections cited by Domin in the protologue have been 
seen by the author. The Hastings River collection has been chosen as the lectotype, as 
it is a good quality specimen which matches the protologue very well. 

Notes: closely related to S. limitare, but differs by the dense overlapping stellae on the 
leaf upper surface, only 0.15-0.2 mm across; styles glabrous or with a few stipitate 
glands, the attenuate calyx lobes, and the acutely lobed juv'enile leaves. It is also close 
to S. nobile (see notes under that species). 

S. curvicuspe f. curz’ispina is a minor variant that clearly falls within the morphological 
range for S. curvicuspe. However the reputed locality 'Clarence River' is outside the 
known range of S. curvicuspe. 

Conservation status: Applying the criteria of the lUCN (Anon. 1994), a category of 
'Vulnerable' is proposed (Criteria A2(e), B2(d,e) and B3(d)). At least some populations 
are threatened by Lantana camara, which occupies the same habitat. 
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Selected specimens (from 18 examined); New South Wales: North Coast: Spokes Trail, c. 5 km N 
of Spokes Mtn, Wliaite 4452 & Whnite, 1 Aug 1982 (BRl, NSW); Forbes Forest road, NW of 
Wauchope, Bean 15704, 8 Nov 1999 (BRl, NSW); Bellangry S.F., NW of Wauchope, Bean 17225, 
29 Dec 2000 (BRl, MEL, NE, NSW); 87 km W of Wauchope, Lamb s.n., 9 Sep 1979 (NSW374428); 
Ten Mile Hill, Oxley Hwy, W of Yarras, Davis 15 & 18, 6 Oct 1941 (NSW); Doyles River SF, 30 miles 
[48 km) NW of Taree, Constable 6323, 16 Nov 1965 (NSW). 

4. Solanum brownii Dunal, Hist. Nat. Solanum 201 (1813) 

Solanum violaceum R.Br., Prodr. 445 (1810), nom. illeg., non Ortega (1797). 

Type: New South Wales: "Paterson's River, Oct 1804", R. Brown [Bennett No. 2671] 
(lecto BM; isolecto K),fide Symon (1981). 



Fig. 4. Distribution of Solanum armourcnse, S. celatum, S. curvicuspc, S. limitare, S. ncoanglicum and 
S. siivcstrc. 
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S. elegans Diinal in Poir., Encycl., Suppl. 3: 769 (1814). 

Type: f. 58 of unpublished illustrations (icono Symon (1981) n.v., photo AD!). 

Solanum violaceimi var. nlbiini Maiden & Betche, Proc. Linn. Soc. Nein South Wales 29: 747 
(1904). Types: Mt Dangar, Gungal, j.L. Boorman, September 1904 (syn NSW); Wallsend, 
J.L. Boorman, September 1904 (syn NSW). 

Shrub 0.6-1.8 m high. Fertile branchlets terete, grey, tomentose, with very dense (hairs 
obscuring branchlet) stellate hairs, sparsely armed with prickles (0-12 per dm of 
branchlet) each 3-9 mm long, glabrous; stellae sessile to shortly stipitate, 0.2-0.4 mm 
across, lateral rays 6-8, central ray 0-0.5 times as long as laterals. Juvenile leaves 
elliptical in outline, c. 10 x 3 cm, .shallowly to deeply lobed with 2-3 pairs of obtuse 
lobes, prickly on both surfaces or on upper surface only. Adult leaves lanceolate, entire 
to repand, lobes 1-3 on each side, obtuse, lobing index 1-1.2; lamina 6.5-13 cm long, 
1.4-2.9 cm wide, 3.5-9 times longer than broad, apex acute, basally dimidiate or 
symmetrical, oblicjue part 0-4 mm long, obliqueness index 0-2“/o. Petioles 0.7-1.5 cm 
long, 10-11% length of lamina, prickles absent or rarely present. Upper leaf surface 
green to grey-green, bullate or wrinkled between major veins; prickles absent, or 
present on midvein only; stellae sparse (cores 0.3-0.5 mm apart), distributed 
throughout lamina, 0.15-0.25 mm across, sessile to shortly-stalked, transparent, lateral 
rays 6-8, central ray 1-2 times as long as laterals. Loiver leaf surface yellowish-white to 
rusty, prickles absent; stellae densely packed in several layers, obscuring leaf surface, 
0.3-().6 mm across, on stalks 0.3-0.4 mm long (loose tomentum), lateral rays 6-8, 
central ray 0.5-1.5 times as long as laterals. Inflorescence pseudo-umbellate when 
young, later pseudo-racemose, 5-8-flowered, prickles absent from rachis and pedicels; 
pedicels 13-18 mm long at anthesis. Cah/x outer surface densely stellate-hairy, stellae 
0.4-0.5 mm across, transparent or purple, lateral rays 7-8, central ray 0.5-1.5 times as 
long as laterals. Prickles absent or 1-5 per flower, scattered; hypanthium campanulate, 
4-5.5 mm long at anthesis; lobes deltate to attenuate, 2.5-5 mm long at anthesis. 
Corolla rotate to shallowly lobed, purple or rarely white, 22-32 mm across. 
Filaments 1-1.5 mm long, glabrous; anthers 5-6 mm long. Ovary surface with stipitate 
glands and few to many stellate hairs on the distal half; functional style 8.5-10 mm 
long, erect, with stipitate glands and some stellate hairs on the proximal half, stellae 
with 10-15 lateral rays; stigma entire. Mature fruits 1-3 per inflorescence, globular, pale 
green to yellow-green, 18-29 mm diameter, pericarp 0.8-1.2 mm thick when fresh, 
surface glabrous. Fruiting calyx not noticeably accresent. Pedicels 12-18 mm long in 
fruit. Seeds white to pale yellow, 2.7-3.0 mm long. Fig. 3. c-d. 

Distribution: S. hrownii has a relatively restricted distribution centred on the Hunter 
Valley, N.S.W. It extends north-west as far as Coonabarabran, south to the Blue 
Mountains, and approaches the coast around Dungog and Gloucester (Fig. 5). It can be 
common in places. 

Habitat: It grows in eucalypt woodland with a dense shrubby understorey, on 
hillsides, particularly in places where the soil has been disturbed. Soils are loamy or sandy. 

Phenology: flowers June-October; fruits maturing November-January. 

Typification: Brown's 'Paterson's River' is today the Hunter River. It is not known just 
where Brown collected the type, but his furthest upstream was between Maitland and 
Branxton, where he climbed Mt Hudson (Vallance 1990). Since S. brownii is generally 
a hillside (rather than riverine) plant, he perhaps collected it there. 

The type specimen of S. elegans is apparently lost. Bentham (1868: 461) inferred that he 
did not see any authentic material. D. Symon searched unsuccessfully at P and MPU 
for a type specimen, and subsequently (Symon 1981) he selected an iconotype for 
S. elegans. 
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Notes: 1 regard the iconotype to be an accurate representation of the plant Dunal 
describes in the protolcrgue of S. elegans. Both S. bwwuii and S. elegans are described by 
Dunal as having a 'wrinkled' upper leaf surface, a feature more obvious in S. brownii 
than any other species of the group. 

The S. elegans iconotype resembles the type of S. brozvnii in many ways, but the leaves 
are somewhat broader and slightly sinuate, the stems and leaves are rather more 
prickly, and there are a few prickles on the calyx of some flowers. In many Solanum 
species, juv'enile plants have broader and more-lobed leaves than more mature plants, 
and are generally more prickly on all parts. Hence I believe that the specimen forming 
the type of S. elegans was taken from a young, vigorously growing plant of S. brownii, 
and that the two are synonymous. 

The early collection of the S. elegans type lends further support to this conclusion. The 
specimen on which Dunal based S. elegans was present in the Paris herbarium in 1814, 
so that it must have been collected prior to 1813. Botanical exploration in eastern 
Australia at that time was in its infancy. The specimen must have come from the 
greater Sydney area (perhaps even collected by Robert Brown). It could not have come 
from the areas west of the Great Dividing Range where other related taxa occur. See 
further discussion below under the treatment of S. ainblt/mentin Dunal. 

Some specimens from the Gosford-Wyong area, while included here under S. brownii, 
are atypical because of their attenuate calyx lobes and close tomentum on the leaf 
undersides. 



Fig. 5. Distribution of Solanum amblymerum and S. brownii. 
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Specimens from the Rylstone and Upper Cudgegong areas (often on sandstone slopes) 
have leaves that are unusually narrow and with a very dense tomentum. The calyx 
lobes are deltate and often purple. However, they have been included here under 
S. brownii because numerous intermeciiate specimens exist. 

Conservation status: not of concern. 

Selected specimens (from 65 examined); New South Wales: North Western Slopes: Giinnedah, 
Boorman s.n., Sep 1908 (NSW59777); Baradine Rd, 8 miles [13 km] from Coonaharabran, Altlwfir 
'14, Sep 1951 (MEL). Northern Tablelands: Bald Rock, Liverpool Range, jolnisoii & Constable s.n., 31 
Oct 1954 (NSW30197). Central Western Slopes: 5 km W of Moonan Flat, along road to Scone, Creutcr 
20598, 8 Sep 1988 (NSW); 24.1 km from Rylstone towards Bylong, Bean 17109, 28 Dec 2000 (BRl, 
MEL, NSW); Sandy Hollow, Goulburn River valley. Tame 433, Sep 1979 (NSW); Apex Lookout, 
2.8 km W of Denman, Bishop 630 et ah, 14 Nov 1984 (NSW); E slope of Mt Dangar, Gungal, Roilci 
339, 27 Aug 1966 (NSW); Honeysuckle Creek, Murrumbo-Kerrabce, johnson s.n., 19 Sep 1951 
(NSW438466); Baerami Ck, 28 miles [45 km] SW of Muswellbrook, S/on/ 6740, 6 Oct 1959 (NSW). 
North Coast: Mt Richardson, on road from Dungog to Gresford, Sxoan 18, June 1974 (BRI); Paterson 
River, Boorman s.n., Aug 1906 (NSW59775); Milbrodale, Singleton-Howes Valley road. Constable s.n., 
29 Aug 1957 (NSW42387). Central Tablelands: 5 km E of Olinda on Mt Coricudgy road. Chapman 
1513, 1 Oct 1979 (NSW); Glen Davis track, 2 km SSW of Glen Davis P.O., Rimes 65 et al., 2 Dec 1987 
(NSW); Genowlan Mtn, 7 miles [11 km] NE of Capertee, Constable 5029, 23 Sep 1964 (NSW); Tomah, 
Blue Mountains, Woolls s.n., undated (MEL). Central Coast: Gosford, Deane s.n., Oct 1888 
(NSW67318). 

5. Solanum amblymerum Dunal in A.DC., Prodr. 13: 294 (1852); S. violaceuni var. 
ambh/nienini (Dunal) Maiden & Betche, Census N.S.W. PI. 181 (1916). 

Type; New South Wales: Macquarie River, October 1822, A. Cunninglmm 90 (holo 
G-DC n.v., microfiche 13/1: 294.692; iso K, NSW). 

[S. elegnns sensu Symon, non Dunal] 

Shrub 0.8-1.6 m high. Fertile branehlets terete, grey, tomentose, with very dense (hairs 
obscuring branchlet) stellate hairs, sparsely armed with prickles (1-11 per dm of 
branchlet) each 5-8 mm long, glabrous; stellae sessile to shortly stipitate, 0.35-0.4 mm 
across, lateral rays 7-10, central ray 0-0.5 times as long as laterals, juvenile leaves 
lanceolate in outline, with 1-2 pairs of shallow or deep obtuse Icrbes, 7-10 x 1.5-2.5 cm, 
prickles present on upper and lower surface. Adult leaves linear to lanceolate, entire or 
with a single basal pair of obtuse lobes, lobing index 1-1.3; lamina 4.8-11 cm long, 
0.5-1.3 cm wide, 6-13 times longer than broad, apex obtuse or acute, basally dimidiate 
or symmetrical, oblique part 0-1.5 mm long, obliqueness index 0-2%. Petioles 0.3-0.9 cm 
long, 5-14% length of lamina, prickles rarely present. Upper leaf surface green, flat or 
wrinkled between major veins; prickles present on midvein only; stellae sparse (cores 
0.4-0.7 mm apart), distributed throughout lamina, 0.1-0.2 mm across, sessile, lateral 
rays 7-8, central ray 0-0.5 times as long as laterals. Lower leaf surface white or yellowish, 
prickles often pre.sent on midrib; stellae very dense (ob.scuring leaf surface), 0.2-0.45 
mm across, more or less sessile (close tomentum), lateral rays 7-8, central ray 0.5-1 
times as long as laterals. Inflorescence pseudo-racemose, axis present, 3-6-flowered, 
prickles absent from rachis and pedicels; pedicels 5-10 mm long at anthesis. Calyx 
densely stellate-hairy, stellae 0.25-0.4 mm across, transparent or purple, lateral rays 
7-8, central ray 0.5-1 times as long as laterals, prickles absent. 
Hypanlhiuni campanulate, 2-2.5 mm long at anthesis; lobes deltate or attenuate, 3.5-4.5 
mm long at anthesis. Corolla rotate, purple, 24—28 mm across. Filaments 1.2-1.8 mm 
long, glabrous; anthers 5.5-6.5 mm long. Ovary surface with stipitate glands on the 
distal half, stellate hairs absent; functional style 10-11 mm long, erect, with sparse 
stipitate glands and stellate hairs on the proximal half, stellae with 9-10 lateral rays; 
stigma lobed or entire. Mature fruits 1-3 per inflorescence, globose to oblate, pale green, 
11-16 mm diameter, pericarp 0.7-0.8 mm thick when fresh, surface glabrous. 
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Fruiting cnh/x not noticeably accresent. Pedicels 10-13 mm long in fruit. Seeds white to 
pale yellow, 2.4-2.8 mm long. 

Notes: S. ambhjmerum was placed in synonymy with S. elegnus by Symon (1981). 
However neither the iconotype chosen by Symon nor the protologue of S. elegnns are 
in accordance with the taxon named S. niuhh/meniiu. Furthermore, the type of S. elegans 
was collected prior to 1813, when the area of occurrence of S. anibli/iiteniin was 
unexplored. 

Symon {lac. cit.) allied S. nmbli/weruin (under the name S. elegnus) with S. parvifoliiiiu, 
presumably because he thought they both have red fruits. Field studies have shown 
that the mature fruit colour for atubh/meniui is greenish-white, and its affinities are 
clearly with S. brownii. It differs from S. brownii by the frequent presence of prickles on 
the undersides of the adult leaves, as well as the narrower leaves with close tomentum, 
smaller fruits and shorter hypanthia. It is also close to S. liinitare (see notes under that 
species). 

The type of S. nmblyniennn was collected in October 1822. At that time, Cunningham 
was collecting in the vicinity of Bathurst (Field 1825), which lies on the Macquarie 
River. It has been collected only once from the Bathurst area since the type collection. 

Distribution: extends from near Warwick in Queensland to around Barraba in New 
South Wales, with a single collection from near Bathurst in 1955 (Fig. 5). 

Habitat: grows in shrubby eucalypt woodland, or eucalypt-Cnllitris woodland, on hills 
and slopes. It usually appears on recently burnt or disturbed sites. Soils are sandy. 

Phenology: flowers recorded from June to January, with a peak between September 
and November. Fruits maturing from December-March. 

Conservation status: not of concern. 

Selected specimens (from 51 examined): Queensland: Darling Downs District: SF 595, near Mt 
Gammie North, Forster 11723,17 Sep 1992 (BRI); 3 miles [5 km] N of Dalveen, RcthnvU s.n., 10 July 
1963 (BRI); Mt Janet road, Passchendaele S.F., NW of Stanthorpe, Bean 12471, 4 Oct 1997 (BRI); 
Sundown N.P., near Red Rock Gorge, Forster PIF12677 & Halford, 8 Jan 1993 (AD, BRI). Moreton 
district: SW of Mt Hennessy, 'Glenrock', Crimshau’ PC2694, 18 Mar 1997 (BRI). 

New South Wales: Northern Tablelands: Jennings, Maiden & Boorman s.n.. Dee 1903 (NSW439373); 
Bonshaw-Glen limes road, 5.5 km from Bruxner Hwy, Bean 17112, 16 Dec 2000 (BRI, NSW); 
Deepwater, Boorman s.n., Jan 1911 (NSW66607); 28 km SW of Bundarra on road to Barraba, Forster 
PIF14227 <&• Mncliin, 7 Nov 1993 (BRI); Green Camp, Mt Kaputar NP, Coveny S745 & Roy, 18 Nov 
1976 (NSW). North-western Slopes: 20 km NW of Torrington, Qnirico 51 et nl, 13 Oct 1990 (NSW); 
Howell, Maiden & Boorman s.n., Aug 1905 (NSW59700); 60 km by road E of Bonshaw towards 
Tenterfield, Coivni/ 6666 & Hind, 24 Aug 1975 (NSW). Central Tablelands; Cheshire Creek, Wiagdon, 
Constable s.n., 17 Mar 1955 (NSW31330). 

6. Solanum limitare A.R. Bentt sp. nov. 

affinis Solano mnblymero sed pedicellis sub anthesi necnon in fructu longioribus, stellis 
in pagina superiore folii majoribus, antheris brevioribus, germine glandulis stipitatis 
necnon pilis stellatis instructo et stellis in stylo radiis lateralibus 13-20 (non 9-10) 
praeditis differens. 

Type: Queensland: Moreton district: adjacent to Mt Binga S.F., 11 km SE of Cooyar, 
A.R. Bean 16080, 21 February 2000 (holo BRI; iso MEL, NSW). 

Shrub 0.3-0.8 m high. Fertile branchlets terete, rusty to grey, tomentose, with very dense 
stellate hairs (stellae obscuring branchlet), sparsely armed with prickles (1-6 per dm 
of branchlet) each 3-6 mm long, glabrous; stellae all more or less sessile, 0.25-0.4 mm 
across, lateral rays 6-8, central ray 0-0.5 times as long as laterals. Juvenile leaves 
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lanceolate to ovate in outline, with 1-2 pairs of shallow obtuse lobes (or unlobed), 
6.5-10 X 2-3.5 cm, prickles present on upper and lower surfaces. Adult leaves lanceolate, 
entire; lamina 7-10.5 cm long, 0.9-1.7 cm wide, 4.7-8.5 times longer than broad, apex 
acute, basally dimidiate, oblique part 1-3.5 mm long, obliqueness index 1-4“/). 
Petioles 0.5-0.8 cm long, 6-9% length of lamina, prickles rarely present. Upper leaf 
surface grey-green, flat between major veins; prickles present on midvein only; stellae 
sparse to moderate (cores 0.2-0.6 mm apart), distributed throughout lamina, 0.2-0.4 
mm across, sessile, lateral rays 6-8, central ray 0-0.5 times as long as laterals. Lower leaf 
surface white to pale yellow, prickles rarely present; stellae densely packed in sev'eral 
layers, obscuring leaf surface, 0.35-0.45 mm across, more or less sessile (close 
tomentum), lateral rays 7-8, central ray 0.5-1 times as long as laterals. Inflorescence 
pseudo-racemose, axis present, 3-6-flowered, prickles absent; pedicels 11-20 mm long 
at anthesis. Cah/x densely stellate-hairy, stellae 0.3-0.45 mm across, transparent, lateral 
rays 7-8, central ray 0.5-1 times as long as laterals, prickles absent; hypanthium 
campanulate, 2.5-4 mm long at anthesis, lobes debate to rostrate, 3-5 mm long at 
anthesis. Corolla rotate, purple, 19-31 mm across. Filaments 0.7-1.5 mm long, glabrous; 
anthers 3.5-5.5 mm long. Ovary surface with stipitate glands and stellate hairs on the 
distal half; functional style 10-12 mm long, erect, with stellate hairs on the proximal 
half, stellae with 13-20 lateral rays; stigma entire. Mature fruits 1-3 per inflorescence, 
globular, pale green, 14-17 mm diameter, pericarp c. 0.5 mm thick when fresh, surface 
glabrous. Fruiting calyx not noticeably accresent. Pedicels 16-20 mm long in fruit. 
Seeds white to pale yellow, 2.7-2.9 mm long. Fig. 3 e-g. 

Distribution: extends from the Bunya Mountains (Queensland) to Kyogle and 
Urbenville in New South Wales, with numerous records from the 'Scenic Rim', 
between Lamington N.P. and Mt Cordeaux (Fig. 4). 

Habitat: grows in grassy eucalypt woodland, often within a few hundred metres of a 
rainforest edge. 

Phenology: flowers mostly September-February; fruits maturing January-August. 

Notes: S. limitare is closely related to S. amhlyinerum, differing by the longer pedicels 
both at anthesis and in fruit, the strongly attenuate calyx-lobes (debate for 
amblymerum), the larger stellae of upper leaf surface, the shorter anthers, the ovary 
bearing both stipitate glands and stellate hairs, and stellae on the style with 13-20 
lateral rays. 

This species apparently does not exceed 80 cm in height, and may sprout annually 
from rhizomes. 

Conservation status: Applying the criteria of the lUCN (Anon. 1994), a category of 
'Vulnerable' is proposed (Criteria Al(c), B1 and B3(d)). Most of the remaining 
populations are under direct threat from Lantana cainara, which out-competes it. 

Etymology: The specific epithet is from the Latin limes, limitis meaning 'a border or 
boundary'. This refers to the occurrence of this species on both sides of (and at times 
right on) the Queensland-New South Wales border. 

Selected specimens (from 34 examined): Queensland: Burnett District: Long Plain, Bunya Mtns, 
Fairfax 60, 1995 (BRl); Kumbia, hl.MichacI s.ii., 30 Oct 1947 (BRI). Darling Downs: near summit of 
Mt Cordeaux, LS. Smith s.n., 25 Apr 1969 (BRl); Wilsons Peak, Maiden s.n., Dec 1907 (NSW72084). 
Moreton District: Ben Lomond Peak, Bird s.n., 9 Jan 1988 (BRl); between Spring Bluff and Murphy's 
Creek, White 7017, 2 Aug 1930 (BRl); Croftby road, near Boonah Border Gate, Forster 6210, 271 Jan 
1990 (BRl); Lamington N.P., O'Reilley 211, 21 Jan 1992 (BRl). 

New South Wales; North Coast: Levers Plateau, Swan 64, 9 July 1974 (BRI); Mt Lindesay, 7 miles 
(11 km] ENE of Woodenbong, Coveny 4562 & Rodd, 9 Sep 1972 (NSW); North Obelisk, 1 mile 
[1.6 km] WSW of Urbenville, Constable 6646, 2 Dec 1965 (NSW); E of Mt Boorabee, near Kyogle, 
Salasoo 2583, 2 Jan 1963 (NSW). 
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7. Solanum silvestre A.R. Bean sp. nov. 

affinis Solano bivwtiii, ab eo fructibus multo minoribus pericarpio tenuiore, folii pagina 
inferiore tomento coarctato pilorum stellatorum 0.2-0.3 mm diam. (non 0.3-0.6 mm 
diam.) instructa, stylis brevioribus et foliis latioribus 2.5-3.5-plo longioribus quam 
latioribus (adversum 3.5-9-plo) differens. 

Type: New South Wales: South Coast: Box Cutting Rd, Bodalla S.F., S of Bodalla, 
A.R.Bcaii 17196,25 December 2000 (holo BRI; iso CANB, K, MEL, NSW, NY). 

Shrub to 1—1.8 m high. Fertile brnnclilets terete, grey or brown, tomentose, with very 
dense (hairs obscuring branchlet) stellate hairs, sparsely armed with prickles (0-11 per 
dm of branchlet) each 5-8 mm long, glabrous; stellae sessile to shortly stipitate, 
0.25-0.3 mm across, lateral rays 7-8, central ray 0-0.5 times as long as laterals. Juvenile 
leaves shallowly lobed, ovate to broadly ovate, 6.5-14 x 4.5-9 cm, prickly on both 
surfaces or on upper surface only. Adult leaves elliptical in outline, entire or sinuate, 
lobes 0-3 on each side, obtuse, lobing index 1-1.4; lamina 5-10 cm long, 2.0-3.6 cm 
wide, 2.5-3.4 times longer than broad, apex acute, basally dimidiate or symmetrical, 
oblique part 0-3 mm long, obliqueness index 0-4%. Petioles 0.9-2.2 cm long, 18-28% 
length of lamina, prickles often present. Upper leaf surface green, flat between major 
veins; prickles present on midvein only, or also on secondary veins; stellae sparse 
(cores 0.3-0.5 mm apart), distributed throughout lamina, 0.15-0.25 mm across, sessile, 
lateral rays 6-8, central ray 0.5-2 times as long as laterals. Loiver leaf surface yellow to 
white, prickles rarely present; stellae densely packed in several layers, obscuring leaf 
surface, 0.2-0.3 mm across, more or less sessile (close tomentum), lateral rays 7-8, 
central ray 0-0.5 times as long as laterals. Inflorescence pseudo-racemose, axis present, 
3-6-flowered, prickles absent from rachis and pedicels; pedicels 7-12 mm long at 
an thesis. Calyx densely stellate-hairy, stellae 0.35-0.5 mm across, transparent or purple, 
lateral rays 7-8, central ray 0.5-1.5 times as long as laterals, prickles absent or 1-5 per 
flower. Hypanthium campanuiate, 3-4.5 mm long at anthesis; lobes attenuate, 3-9 mm 
long at anthesis. Corolla rotate, purple, 20-32 mm across, rotate. Filaments 0.8-1.0 mm 
long, glabrous; anthers 4.5-5.5 mm long. Ovary surface with stipitate glands and 
sparse to dense stellate hairs on the distal half; functional style 7.5-8.5 mm long, erect, 
with stipitate glands on the proximal half, and stellate hairs at extreme base, stellae 
with 8-9 lateral rays; stigma entire. Mature fruits 1-4 per inflorescence, globose, 
yellowish green, 13-17 mm diameter, pericarp 0.4-0.6 mm thick when fresh, surface 
with a few scattered stellate hairs. Fruiting calyx not noticeably accresent. Pedicels 8-11 
mm long in fruit. Seeds white to pale yellow, 2.3-2.6 mm long. Fig. 3 h-k. 

Distribution; known from numerous collections between Jervis Bay in New South 
Wales, and Mt Drummer in Victoria (Fig. 4). 

Habitat: it inhabits tall eucalypt forests with a dense shrubby understorey, often 
bordering on rainforest, especially areas which have been logged or burnt. 

Phenology: flowers from August to November. Fruits maturing in December-January. 

Notes: S. silvestre differs from S. broiunii by the broader juvenile and adult leaves, the 
lower leaf surface having a close tomentum with stellae 0.2-0.3 mm across (loose 
tomentum, stellae 0.3-0.6 mm across for S. brownii), pedicels 7-12 mm long at anthesis 
(13-18 mm for S. broiunii) and the fruits only 13-17 mm diameter with a pericarp 0.4-0.6 
mm thick (18-29 mm diameter and pericarp 0.8-1.2 mm thick for S. brownii). 

Conservation status: Applying the criteria of the lUCN (Anon. 1994), a category of 
'Vulnerable' is proposed (Criteria B1 and B3 (b, c, d)). While the species has a relatively 
wide geographical range, its frequency is very low. 

Etymology: from the Latin silvestris, meaning 'of the forest', in reference to its 
occurrence in tall dense eucalypt forest. 
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Selected specimens (from 35 examined): New South Wales: South Coast: Currowan SF, c. 20 km 
NW of Batemans Bay, Pullen 8721 & Story, 6 Dec 1973 (NSW); Clyde Mountain, Kings Highway, 
19 km SE of Braidwood, Cameron s.n., 2 Nov 1974 (MEL); upslope from Marble Arch, Deua N.R, 
Lalli/ 170, 24 Oct 1993 (NSW); 1 km N of Coondella Trig, Deua N.P., Rodd 6155 el al., 23 Jan 1991 
(NSW); 0.5 km E of Plumwood Fire tower, DampierSF, Albrecht 4802, 7 Oct 1991 (AD, BRl, MEL, 
NSW); Ncrrigundah-Belowra road. Constable s.n., 16 Sep 1953 (NSW25623); Tarougra Forest road, 
2 km E of Bodalla, Mullins 672, 7 Sep 1986 (NSW); Mt Dromedaiy, Tilba, Constable s.n., 14 Sep 1953 
(NSW26483); Mumbulla Mtn, 10 miles [16 km] NNE of Bega, Constable 6806, 7 May 1966 (NSW); 
Kings Ridge road. Mimosa Rocks NP, P.].Smith 79,23 Sep 1983 (NSW); Big Jack Mtn, Coolangubra 
SF, Albrecht 2920, 21 Oct 1986 (MEL). 

Victoria; Coolwater Ck catchment, Mt Drummer, 18.2 km due E of Cann River, Cameron 7010, 
15 Oct 1976 (MEL). 

8. Solanum armourense A.R.Bean sp. nov. 

affinis Solano aniblymero sed ab eo pilis stellatis multo minoribus (in ramulis pagina 
inferiore folii caiyceque), indumento in pagina superiore folii densissimo, floribus 
minoribus et stylo parviore glandulis stipitatis tantum instructo differens. 

Type: New South Wales: Central Tablelands; 0.5 km S of Mt Armour, Kanangra-Boyd 
N.P., via Oberon, A.R.Bcan 17140, 19 December 2000 (bolo BRI; iso CANB, MEL, NSW). 

Shrub 1-1.8 m high. Fertile branchlels terete, grey or brown, tomentose, with very dense 
stellate hairs (obscuring branclrlet), sparsely armed with prickles (1-10 per dm of 
branchlet) each 6-11 mm long, glabrous; stellae sessile to shortly stipitate, 0.1-0.2 mm 
across, lateral rays 6-8, central ray 0-0.5 times as long as laterals, juvenile leaves 
shallowly to deeply lobed, 3.5-6 cm long, 1.4-2 cm wide, sparsely prickly. Adult leaves 
elliptical in outline, entire or sinuate, lobes 0-2 on each side, obtuse, lobing index 
1-1.5; lamina 2.9-5.5 cm long, 0.6-1.3 cm wide, 4.2-5 times longer than broad, apex 
acute, basally dimidiate or symmetrical, oblic^ue part 0-3 mm long, obliqueness index 
0-5%. Petioles 0.5-1.2 cm long, 17-26% length of lamina, prickles absent. Upper leaf 
surface grey-green, flat betw'een major veins; prickles absent, or present on midvein 
only; stellae dense to very dense (cores c. 0.05 mm apart), distributed throughout 
lamina, 0.1-0.15 mm across, sessile to shortly-stalked, lateral rays 6-8, central ray 0-0.5 
times as long as laterals. Lower leaf surface yellowish-white, prickles absent; stellae 
densely packed in several layers, obscuring leaf surface, 0.15-0.2 mm across, more or 
less sessile (close tomentum), lateral rays 6-8, central ray 0-0.5 times as long as lateral 
rays. Inflorescence pseudo-umbellate or sometimes pseudo-racemose with rachis 
present, 1—4-flowered, prickles absent from rachis and pedicels; pedicels 6-11 mm long 
at anthesis. Calyx densely stellate-hairy, stellae 0.15-0.2 mm across, transparent or 
purple, lateral rays 6-8, central ray 0-0.5 times as long as laterals, prickles absent or 
with 1-5 per flower. Hypantltiinn campanulate, 2.5-3.5 mm long at anthesis; lobes 
deltate to attenuate, 1.5-3 mm long at anthesis. Corolla rotate to shallowly lobed, 15-18 mm 
across. Filaments 1.1-1.5 mm long, glabrou.s; anthers 3.2-4.6 mm long. Ovary surface 
with stipitate glands on the distal half, stellate hairs absent; functional style 6.5-7 mm 
long, erect, with stipitate glands on the proximal half; stigma entire or obscurely bifid. 
Fruits 1-2 per inflorescence, globular, green, mature size unknown. Seeds not seen. Fig. 

6 a-c. 

Distribution: S. armourense is confined to a relatively small area south-west of Sydney, 
from Yerranderie to Wombeyan (Fig. 4). 

Habitat: S. armourense grows amongst other shrubs in eucalypt woodland, on steep 
rocky hillsides with shallow soil. 

Phenology: flowers August-December; mature fruiting period unknown 
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Notes: S. armomense is perhaps closest to S. amblymeriim, but differs by the much 
smaller stellate hairs on the branchlets, lower leaf surface and calyx; very dense 
indumentum on the upper leaf surface; smaller flowers; and shorter style bearing 
stipitate glands only. 

Conservation status: Applying the criteria of the lUCN (Anon. 1994), a category of 
'Endangered' is proposed (Criteria B1 and B3(c,d)). The author could find only a few 
individuals of this species during traverses through the area of occurrence, despite the 
fact that most of the previous collection localities remain in a near-natural state. 



Fig. 6. Solanum armourense. a, adult leaf x 2; b, inflorescence x 2; c, ovary and style x 10. Solanum 
celatiim. d, adult leaf x 1; e, cross-section of part of an adult leaf (adaxial surface at the top) x 30. 
Solanum neoangUcum. f, adult leaf x 2; g, ovary and style x 6. (a,b,c from Bean 17140; d, e from 
Rodway 3109; f, g from Coveny 5272.) 


















658 


Telopea 9 ( 3 ): 2001 


Etymology: The epithet refers to the Armour Range, where the type was collected. 

Selected specimens (from 7 examined): New South Wales: Central Tablelands: Mt Armour Range, 
near Mt Colong, Coveny s.u., Tl Sep 1967 (NSW464738); Yerranderie, Boorman s.ii., Aug 1916 (BRI, 
MEL, NSW59679); Bullio to Wombeyan, Maiden s.n., Oct 1905 (BRI, NSW59678); Armour Range, 
E side of Mt Armour, Pickard B99 & Pickard, 21 Sep 1969 (BRI, NSW); 4 km E of Jooriland HS, Blue 
Mountains NP, Kennedy 23 et ai, 3 Oct 1990 (NSW). 

9. Solarium celatum A.R.Bean sp. nov. 

affinis Solano brmvnii sed ab eo folii pagina superiore erugata indumenta denso 
praedita, radio centrali in folii pagina superiore 0.5-1-plo quam radiis lateralibus 
longiore (adversum 1-2-plo), fructibus minoribus et pilis stellatis in calyce minoribus 
differens. 

Type: New South Wales: Central Coast: Yellow Rock, Albion Park, £./. McBarron 14479, 
1 October 1967 (holo BRI; iso NSW). 

Shrub 1-2.5 m high. Fertile branchlets terete, grey to white, tomentose, with very dense 
stellate hairs (obscuring branchlet), sparsely armed with prickles (0-5 per dm of 
branchlet) each 6-10 mm long, glabrous; stellae sessile to shortly stipitate, 0.25-0.35 mm 
across, lateral rays 6-8, central ray 0-0.5 times as long as laterals, juvenile leaves 
unknown. Adult leaves elliptical to lanceolate, without lobes; lamina 4.6-12.5 cm long, 
1.5-3.5 cm wide, 2.6-3.6 times longer than broad, apex acute, base oblique or not, 
oblique part 0-5 mm long, obliqueness index 0-5%. Petioles 0.8-2.4 cm long, 12-20% 
length of lamina, prickles rarely present. Upper leaf surface grey-green, flat between 
major v'eins; prickles sometimes present, on midvein only; stel lae dense (cores 0.1-0.2 mm 
apart), distributed throughout lamina, 0.15-0.25 mm across, sessile to shortly-stalked, 
transparent, lateral rays 4—8, central ray 0.5—1 times as long as laterals. Lower leaf surface 
yellowish-white, prickles usually absent; stellae densely packed in several layers, 
often obscuring leaf surface, 0.2-0.4 mm across, with stallcs 0.3-0.4 mm long (loo.se 
tomentum), lateral rays 6-8, central ray 0.5-1 times as long as laterals. Inflorescence 
pseudo-racemose, axis present, 4-7-flowered, prickles absent from rachis and pedicels; 
pedicels 15-20 mm long at anthesis. Calyx densely stellate-hairy, stellae 0.25-0.4 mm 
across, transparent or purple, lateral rays 6-8, central ray 0.5-1 times as long as laterals. 
Prickles usually absent, rarely 1-5 per flower; hypanthium campanulate, 3-4 mm long at 
anthesis; lobes deltate to attenuate, 2.5-5 mm long at anthesis. Corolla 5-partite, rotate, 
purple, 24-32 mm across. Filaments 0.8-1.2 mm long, glabrous; anthers 5.0-6.5 mm 
long. Ovary surface with stipitate glands (and sometimes stellate hairs) on the distal 
half; functional style 8-9 mm long, erect, with stipitate glands (and sometimes stellate 
hairs) on the proximal half, stellae with 9-11 lateral rays; stigma entire. Mature fruits 
1-4 per inflorescence, pale green, 13-16 mm diameter, pericarp 0.8-1 mm thick when 
fresh, surface glabrous. Fruiting calyx not noticeably accresent. Pedicels 15-23 mm long 
in fruit. Seeds white or pale yellow, 2.5-2.7 mm long. Fig. 6 d-e. 

Distribution: endemic to New South Wales. It has been recorded from a restricted area 
from Wollongong to a little south of Nowra, and west to Bungonia Nature Reserve 
(Fig. 4). 

Habitat: It grows in rainforest clearings, or in wet sclerophyll forest dominated by 
Eucah/ptus. At Bungonia Nature Reserve it was recorded from open woodland on 
limestone. 

Phenology: flowers August-October; fruits December-January. 

Notes: S. celatum has been included with S. brownii for many years, although some 
herbarium labels refer to it as 'sp. aff. brownii'. It differs from S. brownii by features of 
the upper leaf surface; dense indumentum (stellae overlapping), not wrinkled 
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between major veins; central ray of stellate hairs 0.5-1 times as long as laterals (1-2 
times in S. hwivnir, and by the smaller fruits, and smaller stellate hairs on the calyx. 

Conservation status: Applying the criteria of the lUCN (Anon. 1994), a category of 
'Endangered' is proposed (Criteria A2(e), 111, B2(c) and Cl). Much of the area of 
occurrence of S. celntuni has been cleared or grossly altered, and any uncleared areas 
are often swathed in dense patches of Lnntana caiimrn. During a recent field trip by the 
author, only one plant was found during 2.5 days of searching in the area of 
occurrence, including previous collection sites. 

Etymology: The specific epithet is from the Latin celntum, meaning 'concealed', or 
'kept secret'. This refers to the difficulty encountered by the author in finding this 
species in the field. 

Selected specimens (from 37 examined): New South Wales: Central Coast: American Creek, 
Mount Kcmbla, Hamilton s.it., 15 Aug 1900 (NSW59740); Clover Hill road, c. 31 km SW of 
Wollongong, Jobson 868, 26 Sep 1989 (MEL, NSW); Macquarie Pass N.P, SW of Wollongong, Bean 
17158, 21 Dec 2000 (BRI, MEL, NSW); Yellow Rock Creek, Albion Park, McBarwn 12968, 21 Aug 
1966 (NSW); Cambewarra Mtn, Maiden s.n., Sep 1905 (NSW59756); 5 miles [8 km) W of Barrengarry 
Pass, Rodwai/ s.n., 18 Aug 1946 (NSW59675); Barbers Creek near Marulan, Rtimscif 237, Oct 1899 
(NSW); Bungonia Lookdown, Bungonia Recreation Reserve, Canning 4397, 13 Sep 1978 (CANB, 
NSW); Bungonia Cave reserve, Goulbum, Swan 5, 20 June 1974 (BRI). South Coast; Nowra, Rodway 
s.n., 1 Aug 1942 (NSW59673); Yerriyong, 8 miles [13 km] SW of Nowra, Hadley s.n., 25 Aug 1937 
(NSW59672); Mt Bohvarra, 4 miles [6 km] W of Wandandian, Rodway 3109, 4 Aug 1940 (NSW). 

10. Solanum neoanglicum A.R. Bean sp. nov. 

affinis Solano ceinto sed foliis angustioribus, pilis stellatis in pagina inferiore folii radiis 
centralibus brevioribus instructis, pedicellis sub anthesi brevioribus et stylis tantum 
glandulas stipitatas gerentibus differens. 

Type; New South Wales: Northern Tablelands: Ebor Falls Lookout, Ebor, A.R.Bean 
17268, 7 January 2001 (holo BRI; iso MEL, NE, NSW). 

Shrub 0.7-1.4 m high. Fertile branchlets terete, grey to purplish-grey, tomentose, with 
dense (branchlet visible) to very dense (hairs obscuring branchlet) stellate hairs, 
sparsely armed with pirickles (0-3 per dm of branchlet) each 4-6 mm long, glabrous; 
stellae sessile to shortly stipitate, 0.25-0.4 mm across, lateral rays 7-8, central ray 0-0.5 
times as long as laterals, juvenile leaves broad-lanceolate in outline, with 1-3 pairs of 
shallow obtuse lobes, 7-9 x 2-3 cm, prickles piresent on upper leaf surface and often on 
lower surface. Adnil leaves linear to narrowly lanceolate, lobes absent; lamina 3-9.6 cm 
long, 0.3-1.5 cm wide, 6-10 times longer than broad, apex obtuse or acute, basally 
dimidiate or symmetrical, oblique part 0-3 mm long, obliqueness index 0-4‘/f.. Petioles 
0.3-1.7 cm long, 11-21% length of lamina, prickles absent. Upper leaf surface green to 
grey-green, flat between major veins; prickles present on midvein only, or absent; 
stellae moderate to dense (cores 0.1-0.3 mm apart), distributed throughout lamina, 
0.15-0.25 mm across, sessile to shortly-stalked, lateral rays 4-8, central ray 0-1 times 
as long as laterals. Lonvr leaf surface white, prickles absent; stellae very dense 
(obscuring leaf surface) or dense (surface visible), 0,3-0.5 mm across, mostly long- 
stalked (loose tomentum), lateral rays 7-8, central ray 0-0.5 times as long as laterals. 
Inflorescence pseudo-racemose, axis present, 1-4-flowered, prickles absent from rachis 
and pedicels; pedicels 10-13 mm long at anthesis. Calyx densely stellate-hairy, stellae 
0.25-0.5 mm across, transparent or rarely purple, lateral rays 7-8, central ray 0.5-1 
times as long as laterals, prickles absent. Hypanthinin hemispherical to campanulate, 
2-3 mm long at anthesis; lobes deltate, 2-3.5 mm long at anthesis. Corolla rotate, 
purple, 18-25 mm across. Filaments 0.7-1.2 mm long, glabrous; anthers 4-5 mm long. 
Ovary surface with stipitate glands on the distal half, stellate hairs few or absent; 
functional style 7.5-9 mm long, erect, with sparse stipitate glands on the proximal half; 
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stigma lobed or entire. Mature fruits 1 per inflorescence, pale green, 14-17 mm 
diameter, pericarp 0.5-0.7 mm thick when fresh, surface glabrous. Fruiting calyx not 
noticeably accresent. Pedicels 17-23 mm long in fruit. Seeds white to pale yelkrw, 2.6-2.8 
mm long. Fig. 6 f-g. 

Distribution: occurs on the eastern half of the New England Tableland, N.S.W., from 
Guyra to Walcha (Fig. 4). 

Habitat: apparently confined to rocky slopes and hills above 800 metres altitude, 
particularly on the edges of escarpments. 

Phenology: flowers September-October; fruits maturing December-January. 

Notes: S. neoanglicum is most closely related to S. celatuiu, but differs by the narrower 
leaves, shorter pedicels at anthesis, the shorter anthers, the styles bearing stipitate 
glands only, and the stellate hairs on the lower leaf surface having shorter central rays. 
It differs from S. broumii by the smaller fruits with a thinner pericarp, the dense 
indumentum on the upper leaf surface, and the stellae with shorter central rays on 
both leaf surfaces. 

Conservation status: Applying the criteria of the lUCN (Anon. 1994), a category of 
'Vulnerable' is proposed (Criteria Bl, B3(c,d) and C2(a)). While much of the potential 
habitat is in an unaltered state, the species occurs only very sporadically within this 
habitat. 

Etymology: The specific epithet is from the Latin neo- new and angllcus- English, 
referring to the New England Tableland of northern New South Wales, where the 
species is endemic. 

Selected specimens (from 8 examined): New South Wales: Northern Tablelands: head of Big Scrub 
Ck, Guy Fawkes N.P., Ftoi/d 1143, 10 Nov 1978 (NSW); near Backwater, Blakely el at, 30 Oct 1929 
(NSW59703); Ebor, Werner s.n., 10 Sep 1969 (NSW88397); Wollomombi Falls, 36 km E of Armidale, 
Coveny 5272, 16 Oct 1973 (BRI, NSW); Moona Plains near Walcha, Crawford 47, Oct 1884 (MEL); 
Apsley Falls, Forsyth & Cticet s.n., Oct 1900 (NSW72082); Tia Falls, Forsyth & Cheel s.n., Oct 1900 
(NSW59694). 
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The lichen genera Phaeographis and 
Phaeographina (Graphidaceae) in Australia 
3: Phaeographis — new reports and new species 


Alan W. Archer 


Abstract 


Archer, Alan W. (Rm/al Botanic Gardens Sydnex/, Mrs Macquaries Road, Sydney NSW 2000, Australia) 
loot. The lichen genera Phaeographis and Phaeographina (Graphidaceae) in Australia 3: Phaeographis 
— new reports and neio species. Telopea 9(3): 663-677. An account is given of the lichen genus 
Phaeographis (Graphidaceae) in Australia, other than previously described taxa based on Australian 
type specimens. Nine species are described of which two are new to science and six are new reports 
of the genus in Australia. Phaeographis nardiensis A.W. Archer and P. tuberculifera A.W. Archer 
are described as new species and P. ccratoidcs (Vain.) Zahlbr., P. dendroides (height.) Miill. Arg., 
P. hi/poglaucoides K.P. Singh & Awasthi, P. melanostalazans (height.) Miill. Arg., P. subdividens (height.) 
Miili. Arg. and P. subtigrina (Vain.) Zahlbr. are reported as new to Australia. Phaeographis mucronata 
(Stirt.) Zahlbr. is reported as the earliest name for P. australiensis Miill. Arg. and Gymnographa 
wedusulina Mull. Arg. is reported as a synonym of Phaeographis eludens (Stirt.) Shirley. A key to all 
the species in the genus found in Australia is given. 


Introduction 


The lichen genus Phaeographis Miill. Arg. was created by Muller (1882a) to separate 
species with brown locular ascospores from the genus Graphis Adans. (w'ith hyaline 
locular ascospores). Australian species in the genus Phaeographina (with brown 
muriform ascospores) have been described elsewhere (Archer 2000; 2001a; 2001c). 

The recent Checklist of Australian lichens (Filson 1996) lists 17 species in the genus 
Phaeographis, of which 12 are based on Australian type material; a recent revision of 
these species found six of them to be synonymous with other species (Archer 2000). 
Two additional Australian Phaeographis species, P. necopinala A.W. Archer & Elix (with 
hypostictic acid) and P. iwniotatica A.W. Archer and Elix (with nornotatic acid) have 
recently been described (Archer & Elix 1999) and an additional eight species found in 
Australia are described here, two of which are new to science. 


This research was funded through the NSW Biodiversity Strategy 
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Material and methods 

This account is based on the examination of type and other specimens from B, BM, 
BRI, GLAM, G, GZU, H, MEL, NSW, TUR, W, WELT and, in particular, the recent 
collections made by J.A. Elix, H. Streimann and D. Verdon (CANB), and Tasmanian 
collections made by G. Kantvilas (HO). In addition, specimens from the private 
herbarium of H.T. Lumbsch (Essen) were examined. The techniques used follow those 
described previously (Archer 1999, 2000). 

Key to the lichen genus Phaeographis in Australia 


1 Ascospores 4 locular, c. 10-25 pm long. 2 

1* Ascospores > 4 locular, c. 20^0 pm long. 9 

2 Carbonised proper exciple present . 3 

2* Carbonised proper exciple absent . 5 

3 Proper exciple completely carbonised, thin; ascospores 15-22 pm long . P. elaeina 

3* Proper exciple laterally or apically carbonised . 4 

4 Proper exciple laterally carbonised; ascospores 14-24 pm long. P. subintricata 

4* Proper exciple apically carbonised; ascospores 17-20 pm long . P. pseudomelana 

5 Thallus saxicolous; lichen compounds absent. 6 

5* Thallus corticolous; lichen compounds present or absent . 8 

6 Lirellae open; disc visible. P hypoglaucoides 

6* Lirellae closed or only slightly open; disc not visible . 7 

7 Thallus smooth; thalline margin absent; ascospores 12-15 pm long . P eludens 

7* Thallus tuberculate; thalline margin conspicuous; ascospores 10-12 pm long . 

. P tuberculifera 

8 Ascospores (8-)10-12 pm long; lichen compounds absent. P ceratoides 

8* Ascospores 18-25 pm long; norstictic acid present . P subtigrina 

9 Lirellae closed; ascospores 30-40 pm long, 8-10 locular; norstictic acid present. 

. P mucronata 

9* Lirellae open; norstictic acid present or absent . 10 

10 Proper exciple completely carbonised . 11 

10* Proper exciple absent or brown to dark brown. 14 

11 Base thickness of proper exciple a height of hymenium .12 

11* Base thickne.ss of proper exciple < height of hymenium .13 

12 Ascospores 9 locular, 25-37 pm long; stictic acid present; exciple widening towards 

substrate. P melanostalazans 

12* Ascospores 6-8 locular, 21-35 pm long; nomotatic acid present; exciple narrowing towards 
substrate . P nornotatica 

13 Lichen compounds absent; ascospores 6 locular, 21-33 pm long . P exaltata 

13* Hypostictic acid present; ascospores 8 locular, 32-42 pm long . P necopinata 

14 Proper exciple brown to dark brown; ascospores 18-22 pm long, 4-6 locular . 

.P subdividens 

14* Proper exciple absent. 15 

15 Stictic acid present; ascospores (19-)22-37 pm long, 6-8 locular.P dendroides 

15* Norstictic acid present; ascospores 26-37 pm long, 6-8 locular.P. nardiensis 
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Phaeographis species 

Phaeographis ceratoides (Vain.) Zahlbr. (Fig. la, 2a) 

(Zahlbruckner 1923: 365). 

Grapliis ceratoides Vain. 

(Vainio 1920: 227). 

Type: The Philippines. Luzon, Benguet: Pauai, E.D. Merrill 6654, May 1909 (holo TUR- 
V 27517; iso FH). 

Thallus off-white, thin, corticolous, surface smooth and dull; apothecia lirelliform, 
conspicuous, black, thin, immersed, numerous, conspicuously branched, open, with a 
thin, inconspicuous thalline margin, 1-5 mm long, 0.1-0.15(-0.2) mm wide; proper 
exciple lacking; hymenium 100-125 pm tall; epithecium matt black, epruinose; 
ascospores 8 per ascus, irregularly 1-seriate, rounded ellipsoid, pale brown, 10-12 pm 
long, (3-)4 pnt wide, 4-locular. 

Chemistry: no lichen compounds found. 

Distribution: occcurs in the Philippines, Indonesia and, in Australia, in north-eastern 
Queensland where it is found on a variety of substrates, including Amoora, Ponteria, 
mangroves and palms; also on Norfolk Island. 

Notes: Phaeographis ceratoides is characterised by the repeatedly branched, thin, black, 
immersed lirellae, the very small, 4-locular ascospores and by the absence of lichen 
compounds. Vainio (loc. cit.) reported the ascospores in the type specimen to be 10-11 
X 5 pm. The species somewhat resembles Phacographina exilior (Vainio) Zahlbr. but that 
species has a pale reddish brown epithecium and muriform ascospores. 

Specimens examined: Queensland: Thompson Road, Edmonton, 9 km S of Cairns, Elix 17612, 
17614, ]o\ 1984 (CANB); Newell Beach, 5 km NE of Mossman, Elix 17434,17456, Jul 1984 (CANB); 
Kirrima State Forest, Cardwell Range, 24 km WNW of Cardwell, Elix 15675, ]un 1984 (CANB); 
Conway State Forest, 16 km ENE of Proserpine, SIrciinaiiii 37406, Jun 1986 (CANB); Mossman 
Gorge, Daintree River National Park, 6 km W of Mossman, Strcimaini 45890, Dec 1990 (CANB); 
Annan River, Grass Tree Pocket Road, 39 km S of Cooktown, Streitimnn 46377, Dec 1990 
(B, CANB); Iron Range National Park, Tozers Gap, 29 km SW of Cape Weymouth, Streiinana 56394, 
Oct 1995 (B, CANB); Eungella National Park, Finch Hatton Gorge, Lumbsch 11079c, Aug 1996 (herb. 
Lumbsch); Wooroonooran National Park, Henrietta Creek Camping Area, Lumbsch 77113/, Aug 1996 
(herb. Lumbsch); Boat Ramp, c. 2 km E of Edmonton, SE of Cairns, Lumbsch 111391, Aug 1996 
(herb. Lumbsch). 

Norfolk Island; Mt Pitt Reserve, Ml Bates summit trail, Elix 18562, Dec 1984 (CANB). 
Phaeographis dendroides (Leight.) Miill. Arg. (Fig. lb, 2b) 

(Muller 1882a: 336). 

Platygrapha dendroides Leight. 

(Leighton 1869: 179). 

Graphis dendroides (Leight.) Vain. 

(Vainio 1920: 221). 

Type: Ceylon [Sri Lanka). South of the Island, G.H.K. Thwaites, CL 165, no date; lecto 
BM (Singh & Awasthi 1979: 102). 
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Fig. 1. Ascospores and cross-sections of lirellae. a, Plweogrnpliis ceratoides; b, P. dendroides; 
c, P. exaltata; d, P. hypoglaucoides; e, P. mclniwstnlazaiis; (, P. nardiensis; g, P. subdividcns) h, P. subtigrina-, 
i, P. tiibcrculifera. lirellae: scale bars = 200 pm; ascospores: scale bars = 20 pm. 
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Fig. 2. a, ceratohicn (Vain.) Zalilbr., Elix 15675 (CANB); b, Phaeographis dendroides 

(Lcight.) Miill. Arg., Elix 16227 (CANB); c, Phaeographis eliidens (Stirt.) Shirley, A. Thozet s.n. (G); 
d, Phaeographis exaltata (Mont. & Bosch) Miill. Arg., Kantvilas 195/88 (NSW); e, Phaeographis 
In/poglaucoides Singh & Awasthi, Elix 34516 (CANB); f, Phaeographis melanostalazans (height.) Miill. 
Arg., lectotype (BM). All x 17. 





668 


Telopea 9(3): 2001 


Thallus pale greenish-white, thin, corticolous, surface smooth and shiny; apothecia 
lirelliform, conspicuous, black, scattered or sometimes in substellate clusters, open, 
straight, curved or sinuous, rarely branched, sessile, with a well-defined thin, white 
thalline margin, 1-4- mm long, 0.3-0.5 mm wide; proper exciple lacking laterally, thin, 
black at base; hymenium (100-)125-150 pm tall; epithecium matt black, epruinose or 
faintly white pruinose; ascospores 8 per ascus, elongate-ellipsoid, pale brown 
(19-)22-37 pm long, (6-)8-10 pm wide, (5-)6-8(-9)-locular. 

Chemistry: stictic acid (major) and hypostictic acid (minor-trace). 

Distribution: occurs in Sri Lanka, Indonesia, Hawaiii, New Caledonia and the 
Philippines, and in Australia, in Queensland and New South Wales. Reported 
substrates in Australia include Alpliitonia, Casuarim, Cryptocarya, Ficus and Pipturus. 

Notes: Phaeographis dendroides is characterised by black, open lirellae, 6-8 locular 
ascospores and the presence of stictic acid. These features distinguish the species from 
the similar P. deudrilica which contains norstictic acid and has larger ascospores, 30-50 
X 7-10 pm (Coppins & James 1992) cf. (19-)22-37 x (6-)8-10 pm. P. dendroides is 
distinguished from the somewhat similar P. necopinnta A.W. Archer & Elix (Archer & 
Elix 1999) by the presence of stictic acid and uncarbonised exciple, in contrast to the 
carbonised exciple and hypostictic acid present in P. necopinata. 

Specimens examined: Queensland: Mt Baldy,4 km SW of Atherton, Elix 16227, Jun 1984 (CANB); 
Herberton Road, 2 km SW of Atherton, Streiinaiiii 29173, Jun 1984 (CANB); Tully Falls Road, 8 km 
E of Ravenshoe, Elix 16817, Jun 1984 (CANB); Hugh Nelson Range, 15 km S of Atherton, Elix 16410, 
Jun 1984 (CANB); Main Coast Range, 14 km NNW of Mount Molloy, Elix 16956, Jun 1984 (CANB); 
Big Tableland, 26 km S of Cooktown, Elix 17278, Jul 1984 (CANB); Blencoe Creek, 48 km NW of 
Cardwell, Elix 20146, Jun 1986 (CANB). 

New South Wales; track to Dangar falls, ca. 2 km N of Dorrigo, Archer G 303, Oct 1998; 
(NSW 456276); Cheltenham, Pennant Hills Park, ca. 20 km NW of Sydney, Archer G447, May 2000 
(NSW 440793). 

The Philippines: Luzon, Sorsogon: Irosin, Elmer 15055, Nov 1915 (BM); Taytay, Palawan, Merrill 
9060, Apr 1913 (BM); Island of Polillo, Robinson, Bur. Sci 6999, Aug 1909 (BM). 

Sri Lanka: type locality, Flnvaites C22 , no date (BM). 

Fiji: s. loc., Wilson s.n., no date (NSW 438744). 

Phaeographis eludens (Stirt.) Shirley. (Fig. 2c) 

(Shirley 1889:197). 

Graphis eludens Stirt. 

(Stirton 1881: 72). 

Type: Queensland: s. loc. 'saxicola', F. Bailey 287, no date; holo BRl. 

Gymnograplia medusulina Miill. Arg. 

(Muller 1887: 62). 

Sarcagraplm ntedusuin Fee [Sarcographa ntedusula (Spreng.) Fee] 

(Krempeihuber 1880: 341). 

Glyphis medusulina Nyl. (sensu Shirley 1889) 

(Shirley 1889: 214) 

Type: Queensland; Rockhampton, A.Thozet s.n., no date; holo G. 
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Thallus fawn to pale fawn, 1-2 mm thick, saxicolous, surface smooth and dull 
(superficially resembling fine velvet); apothecia lirelliform, inconspicuous, black, 
numerous, open, straight, curved or sinuous, often branched and in sub-stellate 
clusters, immersed, individual lirellae 0.5-2 mm long, 0.1-0.2 mm wide, lackmg a 
thalline margin; proper exciple absent; hymenium (100-)125-175(-20()) pm tall; 
ascospores 8 per ascus, 2-3-seriate, rounded ellipsoid, pale brown, 12-15 pm long, 5-7 pm 
wide, 4-locuiar. 

Chemistry: no lichen compounds found. 

Distribution: endemic; known only from eastern Queensland where it occurs on 
basalt and sandstone. 

Notes: Phaeographis ehidens is characterised by the substrate preference, the smooth, 
thick thallus, the small, 4-locular ascospores and by the absence of lichen compounds. 

In 1880 Krempelhuber published one of the earliest accounts of Australian lichens in 
which he described 122 species, including several new species. (Krempeihunber 1880). 
The species reported included a saxicolous specimen of ‘Sarcographa mednsula Fee', 
species number 120, sent to him by Ferdinand v. Mueller. This specimen was later 
chosen by Muller (Miill. Arg.) as the type specimen for his new genus Gymnographa 
(Muller 1887). He referred to Krempelhuber's specimen as 'Sarcographa medusulina' 
[s/c] but quoted Krempelhuber's publication and species number. Muller compared 
his new genus to Phaeographis but distinguished Gymnographa from the latter by the 
presence of dark cell walls, and the absence of lenticular locules, in the ascospores of 
his new genus. 

Muller's report was included in Shirley's Lichen Flora of Queensland (Shirley 1889) 
but under the name ‘Giyphis medusulina Nyl.' However, the syntypes of Glyphis 
medusulina Nyl. (H-NYL 7134, 7136, 7638, 6168 pm) [= Sarcographa medusulina (Nyl.) 
Miill. Arg.] are corticolous. All three reports (i.e. those of Krempelhuber, Muller and 
Shirley) refer to the same saxicolous specimen from Rockhampton, collected by A. Thozet. 

The descriptions of the specimen by Krempelhuber, Muller and Shirley, in particular 
that of the smooth saxicolous thallus, the immersed, stellate branched lirellae and the 
small, brown 4-locular ascospores, all show that the specimen is Phaeographis eiudens 
(Stirt.) Shirley (Stirton 1881; Shirley 1889; Archer 2000). This is confirmed by a 
comparison of Thozet's specimen (from G) with recent collections of P. eiudens, in 
particular, the two specimens (Streimann 52358 & 52630A, cited below) recently 
determined as Gymnographa medusulina (Sipman 1998). 

The only reported difference between P. eiudens and G. medusulina is the shape of the 
ascospore locules and the colour of the ascospore walls. Ascospores in the genus 
Phaeographis are known to become dark brown and distorted with age and the 
specimen seen by Krempelhuber and Muller is an old specimen of Phaeographis eiudens 
with dark, distorted ascospores. 

Specimens examined: Queensland: Isla Gorge National I’ark, 27 km NNE of Taroom, on sandstone 
rocks, Sireimann 52630A, Aug 1993 (B, CANB); Mt Archer Environmental Park, 7 km NE of 
Rockhampton, Streimann 52358, Aug 1993 (B, CANB). 

Phaeographis exaltata (Mont. & Bosch) Mtill. Arg. (Fig. Ic, 2d) 

(Muller 1882a: 336). 

Lecanactis exaltata Mont. & Bosch 

(Montagne & van den Bosch 1855: 475). 

Type: Indonesia. Java. s. loc., F.W. Jungimhn s.n., no date; lecto L (Wirth & Hale 1978: 27). 
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Phneograpliis benguetensis (Vain.) Zahlbr. 

(Zahlbruckner 1923: 365). 

Graphis benguetensis Vain. 

(Vainio 1920; 222). 

Type: The Philippines: Luzon, Benguet; Pauai, E.D. Merrill 6648, May 1909; holo TUR- 
V 27426. 

Thallus pale fawn, thin, corticolous, surface smooth and slightly shiny; apothecia 
initially fissurine, becoming lirelliform, conspicuous, black, scattered, open, straight, 
curved or sinuous, rarely branched, immersed to subsessile, 1-5 mm long, 0.3-0.5 mm 
wide, with a variably conspicuous raised thalline margin; proper exciple completely 
carbonised, with a thick base and thin sides; hymenium 100-150(-200) pm tall; 
epithecium black, faint white pruinose; ascospores 8 per ascus, 2-seriate, pale brown, 
(21—)25-31(-33) pm long, (7-)8-10(-ll) pm wide, 6-locular. 

Chemistry: no lichen compounds found (Wirth & Hale, 1978). 

Distribution; occurs in Mexico, Dominica, Brazil, Japan, New Zealand, Hawaii, Sabah, 
India, the Philippines, Indonesia, Papua New Guinea, New Caledonia and New 
Zealand; in Australia it is found in Queensland, New South Wales, Victoria, and 
Tasmania where it is a common species. 

Reported substrates in Australia include Banksia, Doryplwra, Elaeocarpus and Notlwfngus. 

Notes: Pliaeographis exaltnfn is characterised by conspicious black apothecia with 
thalline margins, 6-locular ascospores and the absence of lichen compounds. It is 
distinguished from Phneograpliis dendroides (possessing a similar proper exciple to that 
of P. exaltala ) by the absence of stictic acid. 

Wirth and Hale (1963) described a specimen of P. exaltata from Mexico which 
contained an unidentified lichen acid, identical to that present in Grnpliinn virginca 
(Eschw.) Miill. Arg.; this compound was later reported to be hypostictic acid (Harris 
1995). Similar specimens were described from Dominica and elsewhere by Wirth and 
Hale (1978) who reported that the majority of the Palaeotropic specimens contained no 
lichen acids but that the majority of the Neotropic specimens contained the unknown 
acid (hypostictic acid). These results suggest that Palaeotropic specimens are P. exaltata 
(lacking lichen compounds) and Neotropic specimens are P. necopinata A.W. Archer & 
Elix (Archer & Elix 1999), which contains hypostictic acid. P. necopinata appears less 
frequent in Australia than P. exaltata. 

Specimens examined: Queensland; Wooroonooran National Park, margin of montane rainforest, 
Luiiibscli 2I1I3/I, Jul 19% (herb. Lumbsch). 

New South Wales: Allyn Forest Park, Burraga Swamp, Kantvilas 195/88, Jun 1988 (HO, 
NSW 231673); New England National Park, 3 km W of Point Lookout, Kaiilvilas 657/88, Aug 1988 
(HO, NSW 219597); ibid., Weeping Rock Track, 72 km E of Armidale, Elix 33897, Aug 1993 (CANB); 
Barrington Tops National Park, Kantvilas 444/88, Jul 1988 (NSW 231133); ibid., 42 km WNW of 
Gloucester, Streinmnn 44515, May 1990 (CANB); Stewarts Brook State Forest, Barrington Fops Forest 
Rd, Lumbsch 8678o, jun 1991 (herb. Lumbsch); Brown Mountain, 17 km SE of Nimmitabel, Elix 9654, 
Feb 1982 (CANB). 

Victoria: Coast Range Road, 18 km SSE of Bendoc, Elix 19988, Apr 1986 (CANB). 

Tasmania: Mount Victoria Track, Kantvilas 523/80, Nov 1980 (FIO); Arthur River, N of Waratah, 
Kantvilas 9/82, Jan 1982 (HO); Mount Dundas Track, Kantvilas 546/88, Dec 1988 (HO). 
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Phaeographis hypoglaucoides K.P. Singh & Awasthi (Fig. Id, 2e) 

(Singh & Awasthi 1979; 109). 

Type: India. Palni Hills on way to Thandikuddi, alt. 1350 m, D.D. Awasti & K.P. Singh 
70.459, no date; holo LWU. 

Thallus yellowish brown, 0.4-0.6 mm thick, saxicolous, surface smooth and dull; 
apothecia lirelliform, conspicuous, black, scattered, open, immersed, 0.1-0.3 mm wide, 
forming clusters of repeatedly branched lirellae, 1-2.5 mm wide; proper exciple very 
pale brown, uncarbonised, inconspicuous; hymenium 80-100 pm tall; epithecium dull, 
epruinose; ascospores 8 per ascus, irregularly 1-seriate, pale brown, ellipsoid, 12-15 pm 
long, 5-6 pm wide, 4-locular. 

Chemistry: no lichen compounds found. 

Distribution: occurs in India, and in Australia, in Queensland. 

Notes: Phaeographis hypoglaucoides is characterised by the substrate preference, the 
conspicuous, black, open lirellae (resembling those of P. ceratoides ), the small 4-locular 
acospores and the absence of lichen compounds. It is distinguished from the two other 
saxicolus Phaeographis species found in Australia viz; P. eludens and P. tuberculifera 
A.W. Archer, by the conspicuous, black open lirellae. 

Specimen examined: Queensland: Mount Archer Environmental Park, 7 km NE of Rockhampton, 
on semi-shaded boulder, Elix 34516, Aug 1992 (CANB). 

Phaeographis melanostalazans (height.) Miill. Arg. (Fig. le, 2f) 

(Muller 1882a: 336). 

Plahjgrapha melanostalazans height. 

(heighten 1869:180). 

Type: Ceylon [Sri hanka]: South of the Island, G. Thwaites 155, no date; lecto BM (Singh 
& Awasthi 1979: 102). 

Phaeographis hypomelaena Miill. Arg. 

(Muller 1886: 313) 

Type: French Guyana, s. loc., F.R. Leprieur 188, no date (holo G , fide Kalb 2001:150). 

Thallus pale fawn, thin, corticolous, surface smooth and shiny (chondroid); apothecia 
lirelliform, black, conspicuous, scattered, numerous, open, straight, curved or sinuous, 
sometimes branched, immersed, 1-5 mm long, 0.2-0.3 mm wide, with a thin thalline 
margin; proper exciple completely carbonised, thick, wide at the base, tapering 
upwards; hymenium 100-120 pm tall; epithecium black, fine white pruinose; 
ascospores 8 per ascus, pale brown, ellipsoid, 25-37 pm long, 8-10 pm wide, 8-9 locular. 

Chemistry: stictic acid. 

Distribution: occurs in India, Sri hanka, Indonesia, French Guyana, Mexico, Hawaii 
and, in Australia, in Queensland. 

Notes; Phaeographis melanostalazans is characterised by the 8-9 locular ascospores, the 
thick tapering base of the proper exciple and the presence of stictic acid. Redinger 
(1936) reports slightly smaller ascospores 25-32 pm long, 6-8 pm wide, cf. 25-37 pm 
long, 8-10 pm wide. 

Singh and Awasthi (1979) report the the ascospores to be 8-10 locular, similar to those 
seen in the type material; in the Australian specimens examined, the ascospores were 
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predominantly 9 locular but sometimes with a poorly defined terminal locule. 
Phaeogrnphis hypomelaena Miill. Arg. was recently reported from Australia (Kalb 2001). 
This species has a carbonised proper exciple tapering from the base (cf. Kalb. op. cit., 
Fig. 7, p. 151), ascospores 20-38 x 7-11 pm, 6-11 locular and contains stictic acid; it is 
here reported as a later synonym of P. mclanostalazans. 

The Japanese species Phaeographis yakiishimensis Nakanishi (Nakanishi 1966) resembles 
P. inelaiwstalazans but the ascospores in the Japanese species are 35-42 pm long and the 
species lacks lichen compounds. 

Specimens examined: Queensland: Black Mountain Road, 16 km NW of Kuranda, Streimann 31153, 
Jul 1984 (CANB, US); Christmas Pocket, 16 km W of Kuranda, Elix 17564,17581, )ii] 1984 (CANB). 

Phaeographis mucronata (Stirt.) Zahlbr. (Fig. 3a) 

(Zahlbruckner 1923: 382) 

Grapliis inucroiinta Stirt. 

(Stirton 1876: 95) 

Type: Australia: New South Wales: Riverina District, H. Paton s.n., 1875; lecto BM 
(Rogers 1982: 504). 

Phaeogrnphis auslraliensis Miill. Arg. 

(Muller 1882b: 504) 

Type: Australia: New South Wales: Parramatta, W. Woolls s.n., no date; lecto G (Archer 
2000:463). 

Additional synonyms have been reported previously (Archer 2000). 

Phaeogrnphis mitcronaia is illustrated, described and discussed (as P. auslraliensis Mull. 
Arg.) elsewhere (Archer 2000). 

Distribution: Phaeographis mucronata (as P. auslraliensis) was reported to be a common 
species in eastern Australia (Archer 2000). Additional specimens have been seen from 
Tasmania, Bass Strait (where the species occurs on most of the islands including 
Flinders Island, Clarke Island, Dover Island, Frith Island, Deal Island, Litle Green 
Island, Babel Island, and West Sister Island) and Western Australia. Phaeographis 
mucronata is thus, so far, the most widely distributed species in the Australian 
Graphidaceae. Additional substrates reported are Acacia, Bossia, Callitris, Dodonea, 
Leucopogon, Piniis, Pomaderris and Spyridium. 

Notes: Phaeographis mucronata was previously reported as a Phaeographis species of 
uncertain status (Archer 2000) as the type was not then available for examination. The 
type has now been seen and found to be identical to P. auslraliensis Miill. Arg. The 
structure of the lirellae and the ascospores are identical in both species, in particlar, the 
ascospores are often terminally acute, as illustrated by Stirton {in sched.); cf. Hayward 
1977: 574, Fig. 7, la; Archer 2000: 464. Fig. la. 

Specimens examined: Tasmania: Bass Strait, West Sister island, Whiiirnys.n., Dec 1966 (MEL 27978); 
ibid., Clarke island, Wliinmy 1397, Nov 1979 (MEL); ibid.. Flinders Island, Wbinrayl715,]uT\ 1986 (MEL). 

Western Australia: 22 km W of Manjimup, Macfarlane 2059(3), Oct 1992 (MEL); The Cascades, 4 km 
S of Pemberton, Elix 41102, Sep 1994 (CANB); Mt. Chudalup, 17 km SSE of Northdiffe, Elix 41177, 
Sep 1994 (CANB). 
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e 

Fig. 3. a, Phaeographis mucromta (Stirt.) Zahlbr., holotype (BM); b, Phaeographis nardiensis A.W. 
Archer, holotype (NSW 456279); c, Phaeographis suhdivhicm (Loight.) Miill. Arg., lectotype (BM); 
d, Phaeographis subiigrina (Vain.) Zahlbr., Archer C 24 (NSW 441963); e, Phaeograpiiis tubercuiifera 
A.W. Archer, holotype (CANB). All x 17. 
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Phaeographis nardiensis A.W. Archer, sp. nov. (Fig. If, 3b) 

Phneogrnphis doidritica similis sed ascosporiis minoribus et excipulo deficienti differt. 

Type: Australia: New South Wales: Mount Nardi, c. 28 km N of Lismore, alt. 800 m, on 
fallen branch, A.W. Archer G 285, 4.xi.l998 (holo NSW 456279). 

Thalus pale fawn, thin, corticolous, surface smooth and shiny; apothecia lirelliform, 
conspicuous, black, open, 0.25-0.5 mm wide, with a conspicuous thalline margin, 
subsessile to sessile, in clusters of intricately branched lirellae, clusters 2-5 mm diam, 
lirellae; proper exciple lacking; hymenium 125-175 pm tall; epithecium black, fine 
white pruinose; ascospores 8 per ascus, irregularly 2-seriate, pale brown, 28-36 pm 
long, 7-9 pm wide, 6-8 locular. 

Chemistry: norstictic acid. 

Distribution: endemic; occurs in Queensland and northern New South Wales. 

Notes: Phaeographis nardiensis is characterised by the clustered, branched lirellae, the 
absence of a proper exciple and the presence of norstictic acid. The species is 
distinguished from the chemically similar P. dendrifica (Ach). Miill. Arg. by the smaller 
ascospores (28-36 x 7-9 pm, cf. 30-50 x 7-10 pm) and the absence of a well-defined 
proper exciple. 

Phaeographis nardiensis resembles P. exaltata but is distinguished from that species by 
the absence of a proper exciple and the presence of norstictic acid. 

Specimens examined: Queensland: Tully Falls Road, 8 km SE of Ravenshoe, EUx 16818, Jun 1984 
(CANB). 

New Soutli Wales: type locality. Archer C 310, Nov 1998 (NSW 458523); Dorrigo National Park, The 
Glade, Archer C 511, Oct 2000 (NSW 456277); ibid., track to Tristania Falls, Archer C 599, Nov 2000 
(NSW 456278). 

Phaeographis subdividens (Leight.) Miill. Arg. (Fig. Ig, 3c) 

(Muller 1882a: 383). 

Graphis subdividens Leight. 

(Leighton 1869: 177). 

Type: Ceylon [Sri Lanka]: Central Province, G. Thwaites s.n., (Leighton CL 147), no 
date; lecto BM (Singh & Awasthi 1979:108). 

Thallus off-white to pale fawn, thin, corticolous, surface smooth and shiny; apothecia 
lirelliform, numerous, scattered, black, open, semi-immersed, simple or rarely 
branched, straight, curved or sinuous, 1-3 mm long, 0.15-0.25 mm wide; proper 
exciple brown to dark brown, lateral, yellow brown below; epithecium black, 
epruinose; hymenium 80-100 pm tall; ascospores 8 per ascus, irregularly 2-seriate, 
rounded ellipsoid, pale brown, (16-)18-22 pm long, 6-8 pm wide, 4-6 locular. 

Chemistry: no lichen compounds found. 

Distribution: occurs in India, Sri Lanka and, in Australia, northern Queensland. The 
only reported substrate in Australia is Dysoxylum. 

Notes: Phaeographis subdividens is characterised by the black, open lirellae, the brown, 
lateral proper exciple and by the absence of lichen compounds. The brown proper 
exciple distinguishes the species from all other Phaeographis species found in Australia 
as these either lack a proper exciple or possess a carbonised proper exciple. The 
ascospores in the Indian specimens examined by Singh and Awasthi (1979) were 
reported to be 16-22 x 5-7 pm and 5-6 locular. 
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Specimens examined: Queensland: Forrest Beach, 16 km SE of Ingham, EUx 15936, Jun 1984 
(CANB); Gordon Creek, 19 km SW of Capo Weymouth, Strdmann 56571, Oct 1995 (B, CANB). 

Phaeographis subtigrina (Vain.) Zahlbr. (Fig. Ih, 3d) 

(Zahlbruckner 1923: 287). 

Graphis subtigrina Vain. 

(Vainio 1907: 177). 

Type: Thailand: Koh Chang: Lem Dan, /. Schmidt XXI, 1900; lecto TUR-V 27501 (Wirth 
& Hale 1978: 29). 

Thallus pale fawn, thin, corticolous, surface smooth and slightly shiny; apothecia 
lirelliform, inconspicuous, black, open, simple or branched, straight or curved, or in 
substellate clusters, immersed to subsessile, the lirellae 0.5-1.5 mm long, 0.15-0.3 mm 
wide, with a conspicuous thalline margin, lacking a proper exciple; epithecium black, 
white pruinose; hymenium 80-100 pm tall; ascospores 8 per ascus, pale brown, 
ellipsoid, 15-22(-25) pm long, 6-9 pm wide, 4-locular. 

Chemistry: norstictic acid. 

Distribution: occurs in Thailand, India, the Philippines, Dominica, the USA (Florida) 
and, in Australia, in Queensland and New South Wales. The only reported substrate 
in Australia is Acacia. 

Notes: Phaeographis subtigrina is characterised by the open lirellae in substellate 
clusters, the 4-locular ascospores and by the presence of norstictic acid. The species is 
inconspicuous and easily overlooked. The ascospores in the Australian specimens are 
similar in size to those reported from India [15-18(-20) x 9-10 pm, Singh & Awasthi 
(1979)]. 

All of the Australian specimens examined contained norstictic acid but specimens 
from Florida may contain norstictic acid, with or without stictic acid or lack lichen 
compounds altogether (Harris 1995). 

Specimens examined: Queensland: Giangurra, 6 km E of Cairns, Liimbsch 11141a, Jul 1996 (herb. 
Lumbsch); Brisbane, Enoggara Dam, Stevens s.n., Nov. 1999 (herb. Stevens). 

New South Wales: Bouddi National Park, Eli.x 4663, May 1978 (CANB); track to Dangar Falls, c. 2 km 
N of Dorrigo, Archer C 316, Oct 1998 (NSW 441971); Thornleigh, track by side of Berowra Creek, 
Archer G24, Dec 1997 (NSW 441963); Cumberland State Forest, c. 25 km NW of Sydney, Archer C443, 
Apr 2000 (NSW 440786); Dharug National Park, c. 50 km NNW of Sydney, Archer C 444, Apr .2000 
(NSW 440800); Cheltenliam, Pennant Hills Park, c. 20 km NW of Sydney, on hee by side of Devlins 
Creek, Archer C448, May 2000 (NSW 440808). 

Phaeographis tuberculifera A.W. Archer, sp. nov. (Fig. li, 3e) 

Phaeographis ehuiens similis sed thallo tuberculato et lircdlis thallinovestitis differ!. 

Type: Australia: Queensland: Tozers Gap, Iron Range National Park, 29 km SW of 
Cape Weymouth (12°44'S, 143°11'E), alt. 120 m, on semi-exposed sloping boulder, 
H. Streimann 56404, 12.X.1995 (holo CANB). 

Thallus pale greenish brown, 0.5-2 mm thick, saxicolous, conspicuously tuberculate, 
surface smooth and dull; apothecia lirelliform, inconspicuous, black, scattered, 
immersed, slightly open, straight, curved, sinuous or branched, 1-2 mm long, 0.05-0.1 mm 
wide; with a thin white thalline margin; proper exciple lacking; hymenium 100-120 pm 
tall; ascospores 8 per ascus, 1-seriate, rounded cylindrical, pale brown, 10-12 pm long, 
4-5 pm wide, 4-locular. 
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Chemistry: no compounds found. 

Distribution: endemic; known only from northern Queensland. 

Notes: Phneographis tiiberciilifern is characterised by the tuberculate thallus, immersed 
black lirellae with a thin white thalline margin, 4-locular ascospores and by the 
absence of lichen compounds. The other Australian saxicolous Phaeographis species, 
P. eludens and P. In/poginucoidcs are distinguished from P. tuberculifera by the larger 
ascospores and a continuous rather than a tuberculate thallus. 

Excluded species 

Phaeographis malacodes (Nyl.) Zahlbr. 

(Zahlbruckner 1923: 381). 

Grapliis malacodes Nyl. 

(Nylander 1868: 77). 

Type: New Caledonia: Lifu: Thiebaiit s.n., 1864 (holo H-NYL 7681). 

The ascospores in Grapliis malacodes are hyaline and the species is therefore correctly 
placed in the genus Grapliis. The transfer to Phaeographis is unneccessary (Archer 
2001b). 

Phaeographis subinusta (height.) Mull. Arg. 

(Muller 1882a: 382). 

Grapliis subinusta height. 

(heighton 1869: 177). 

Type: Ceylon (Sri hanka): Peradeniya: G. Tlnvaites s.n., (heighton Ch 160), no date; lecto 
BM (Singh & Awasthi 1979:101). 

Phaeographis subinusta is characterised by the completely carbonised proper exciple, 
the large, multilocular ascospores (30-45 x 10-12 pm, 8-11 locular) and by the presence 
of norstictic acid (in the lectotype, fide K.Kalb in litt.). 

The species is reported from New South Wales (Filson 1996: 103) but no specimens 
corresponding to P. subinusta have yet been seen among the Australian Phaeographis 
specimens examined. 
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Four new species of Agrostis (Gramineae) 
from Australia 


S.W.L. Jacobs 


Abstract 

Jacobs, S. W.L (Royal Botanic Cardens, Sydney, NSW 2000, Australia) 2001. Four new species o/Agrostis 
(Cramineae) from Australia. Telopea 679-683. Four new species of Agrostis are described, 
A. bettyae and A. propinqua (both formerly included in A. Inemalis), A. thompsoniae and 
A. joyceae (both formerly included in A. parviflora). A key to the Agrostis species in New South 
Wales is provided. 


Introduction 

As part of the process of preparing a new edition of Grasses of New south Wales 
(Wheeler et al. 1990) it is necessary to provide names for three species of Agrostis that 
were included in Jacobs and Hastings (1993), and for a fourth taxon {A. joyceae), long 
kept separate in the NSW herbarium. 

Agrostis bettyae and A. propinqua, have for many years in Australia been equated with 
the species A. hietnalis. Agrostis liiemalis is an American species and many of the 
Australian specimens labelled as such in US have a brief annotation, apparently in the 
hand of Agnes Chase, stating 'not tnie hienmlis'. The Australian species are native, and 
have never been thought of as introduced. Our material is not a good match for true 
A. hienialis and, of the American species, is a closest match for A. scabra. Agrostis 
liiemalis has spikelets 1.5-1.7 mm long, lemma to 1.2 mm long, and anthers about 0.2 mm 
long. Agrostis scabra has spikelets 2-2.7 mm long, lemma 1.5-1.7 mm long, and anthers 
0.4-^.5 mm long. Agrostis betti/ae has spikelets 1.8-2 mm long, lemma 1.25-2 mm long, 
and the larger anthers 0.8-1 nim long. An examination of both Australian species at US 
indicated that our species also differ in; 

(i) having the spikelets more clustered towards the end of the more flexuose branches; 

(ii) often having short horizontal rhizomes; 

(iii) the lower whorl of branches divided in the lower 50%; and 

(iv) dimorphic anther measurements, with cleistogamous spikelets having smaller 
anthers. 

The description of these four new species brings to nine the number of species of 
Agrostis native to New South Wales, after the transfer of several taxa to Lachnagrostis 
(see Jacobs, this issue). 

Agrostis bettyae S.W.L. Jacobs sp. nov. 

A. scabrae similis sed spiculis versus extrematibus ramorum densius fasciculatis, 
verticillo inferno ramorum divisiore, antheris longioribus differt. 

Holotype: AUSTRALIA: New South Wales: Southern Tablelands: Tallong [as 
?Tallwong] W. Forsyth NSW506461, Jan 1900 (NSW; iso US). 
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Erect or geniculately ascending, loosely tufted perennial to c. 90 cm tall, sometimes 
with a rather short horizontal rhizome; culms slender, c. 4-noded. Leaf sheath densely 
scaberulous to scabrous between the nerves; ligule jagged, 2-5 mm long; blade flat or 
becoming involute, grooved on the upper surface, acuminate, 1.5-4 mm wide. 
Inflorescence ovate to lanceolate in outline, narrow, lax, 10-35 cm long. Spikelets 
produced towards the ends of the ultimate branches, 2-2.5 mm long, often strongly 
purplish. Glumes subequal or the lower slightly longer, the length of the spikelet, 
sometimes hyaline towards the margins. Lemma truncate or minutely toothed, 1.25-2 mm 
long, unawned. Palea minute or absent. Anthers 0.8 mm or longer. 

Habitat: montane woodland. 

Distribution: along the Great Dividing Range from southern Queensland to central 
Victoria. 

Named after my wife, Betty Jeanette Jacobs, in recognition of her long-suffering 
patience. 

Notes: reported as Agrostis sp. A in Jacobs and Hastings (1993). Joyce Vickery at one 
stage considered naming this as a distinct species, A. ncoanglica. Eventually she 
included it in her concept of A. Iiieninlis (Vickery 1941) though some specimens may 
have been distributed with her manuscript name. The species here presented includes 
a wider range of material, including much from outside the New England area, than 
covered by Vickery's brief notes and sorting, and her suggested epithet is not 
appropriate. Agroslis beltyne differs from A. scabra in having the spikelets more 
clustered towards the end of the branches, the lower whorl of branches being more 
divided and longer anthers. 

Selection of specimens examined: Queensland: Wyberba, Blake 4605, Jan 1933 (NSW, BRI); Norris 
481,482 & Jacobs (NSW). 

New South Walc>s: Northern Tablelands: Guyra, McKic, Mar 1938 (NSW); South Guyra, McKie 2324, 
Mar 1941 (NSW). Central Tablelands: Norway via Oberon, V/dren/ NSW506465, 26 Jan 1953 (NSW). 
Southern Tablelands: Wingello, Maiden NSW 506469, Mar 1900 (NSW). North Western Slopes: 
Inverell, Thomas 144/1913 (NSW). South Western Slopes: Holbrook, McBarroii 504, Mar 1947 (NSW). 

Victoria: Dandenong Range, Blake 7258 (NSW, BRI, MEL). 

Agrostis joyceae S.W.L. Jacobs sp. nov. 

A. pannflora similis sed inflorescentiae ampliori ramis flexuosioribus, pedicellis 
longioribus differt. 

Holotype: AUSTRALIA: New South Wales; Southern Tablelands: Prussian Creek, alt. 
5600' (1707 m) Kosciuszko [as Kosciusko] Nat. Park, in leaf litter on rock ledge, 
/. Thompson 2031, 1 Feb 1974 (NSW 506464). 

Slender erect or ascending, loosely tufted annual to c. 40 cm tall; culms very slender, 
finely striate, c. 2-noded. Leaves crowded at the base; sheaths becoming loose from the 
culms in the upper part; ligule obtuse, to 3.5 mm long; blade mostly flat, to 1.5 mm 
wide. Inflorescence much exserted, open, pyramidal, slightly drooping or nodding, 
less than twice as long as wide, several-flowered, to 12 cm long, branches and pedicels 
flexuose; most pedicels of upper branches > 2 mm long, some to 5 mm long. Spikelets 
1.8-2.5 mm long, pale greenish or sometimes purplish. Glumes acute, as long as the 
spikelet, sometimes hyaline towards the margins, subequal or the lower very slightly 
longer. Lemma truncate, 1.5-1.8 mm long, unawned. Palea minute. Anthers 0.4-0.5 mm 
long. 

Habitat: comparatively dry areas near creeks in alpine areas. 
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Distribution: Southern Tablelands of New South Wales. 

The epithet is to acknowledge the large contribution made by Joyce W. Vickery to the 
study of Australian species of Agrostis and its relatives. 

Notes: It is tempting to describe this taxon as a subspecies as it differs little from A 
thompsoniac and A. parviflora in its measurements, but it grows sympatrically with both 
species and the specimens from mixed collections can be readily separated on the 
inflorescence characters. Agrostis joyceac differs from A. parviflora in the larger 
inflorescence with more flexuose branches and longer pedicels. 

Specimens examined: New South Wales: Southern Tablelands: Prussian Creek, Thompson 2452 pp, 
Jan 1976 (NSW506471); Junction of Daners and Pipers Creek, Thompson 2808, Feb 1978 (NSW). 

Agrostis propinqua S.W.L. Jacobs sp. nov. 

A. scabrae similis sed spiculis versus extrematibus ramorum densius fasciculatis, 
verticillo inferno ramorum divisiore, spiculis brevioribus differt. 

Holotype: AUSTRALIA: New South Wales; Southern Tablelands: Diggers Creek 
Valley, M. Mueller 1900, 1954, Snowy R. Hydro-Electric Authority, 'growing on dry 
mineral soil of road embankment.' (NSW 506463). 

Erect or geniculate-ascending, loosely tufted perennials to c. 80 cm tall, sometimes 
with a rather short horizontal rhizome; culms slender, c. 4-noded. Leaf sheath densely 
scaberulous to scabrous between the nerves; ligule jagged, 2-5 mm long; blade flat or 
becoming involute, grooved on the upper surface, acuminate, 1.5-4 mm wide. 
Inflorescence ovate to lanceolate in outline, spreading, 10-35 cm long. Spikelets 
towards the ends of the ultimate branches, 1.8-2 mm long, often strongly purplish. 
Glumes subequal or the lower slightly longer, the length of the spikelet, sometimes 
hyaline towards the margins. Lemma truncate or minutely toothed, 1.25-2 mm long, 
unawned. Palea minute or absent. Anthers usually < 0.5 mm long. 

Habitat: usually in damp or swampy areas. 

Distribution: higher areas of the Southern Tablelands of New South Wales and 
adjoining areas of Victoria. 

The epithet is derived from the Latin 'propinquus' meaning 'neighbouring', a 
reflection of Vickery's association of the taxon with A. Itiemalis. 

Notes: Known widely as A. hiemalis in Australia. Joyce Vickery at one time considered 
naming this as a distinct species, A. propinqua, but in the end included it in her concept 
of A. hiemalis (Vickery 1941); some specimens have been distribufed with her 
manuscript name. Her concept of this species was broader than that used here, 
including some specimens 1 now include in A. bettyae above. Agrostis propinqua differs 
from A. scabra in having the spikelets more clustered towards tlie end of the branches, 
the lower whorl of branches being more divided and shorter spikelets. 

Selection of specimens examined: New South Wales: Southern Tablelands: Cooma, Vickery 
NSW506473, Feb 1930 (NSW); Mt Keweiuszko [as Kosciusko], Vickery NSW506474, Jan 1930 (NSW); 
Geehi River, Vickery NSW506475, Jan 1959 (NSW). 

Victoria: Splitters Range Study Block, Carr 10169, Dec 1984 (MEL, NSW, BRl); Mt Bogong, Black 2J 
(NSW). 


682 


Telopea 9 ( 3 ): 2001 


Agrostis thompsoniae S.W.L. Jacobs sp. nov. 

A. parviflorac similis sed spiculis antherisque longioribus, foliis plerumque latioribus 
differt. 

Holotype: AUSTRALIA: New South Wales: Southern Tablelands: Creek S.W. of 
Hedley Tarn, Kosciuszko [as Kosciusko] National Park. In gravel on wet creek flat 
with Liizuln. J. Thompson 2889, 6 Feb 1978 (NSW506462). 

Slender erect or ascending, loosely tufted annual to 40 cm tall; culms very slender, 
finely striate, c. 2-noded. Leaves crowded at the base; sheaths becoming loose from the 
culms in the upper part; ligule obtuse, to 5 mm long; blade mostly flat, to 2.5 mm wide. 
Inflorescence much exserted, more than twice as long as wide, few-flowered, to 12 cm 
long, branches and pedicels straight; most pedicels of upper branches < 2 mm long. 
Spikelets c. 1.5-2.5 mm long, pale greenish or sometimes purplish. Glumes acute, as 
long as the spikelet, sometimes hyaline towards the margins, subequal or the lower 
very slightly longer. Lemma truncate, 1.3-1.8 mm long, unawned. Palea minute. 
Anthers 0.4-^.5 mm long. 

Habitat: in depressions, sod tussock grassland, and in fens, bogs and wet areas in 
alpine herbfields. 

Distribution: alpine areas of New South Wales and Victoria. 

Named after Joy Thompson, who drew my attention to this species, and also in 
recognition of her extensive contribution to our knowledge of the flora in alpine areas. 

Notes: Reported as Agrostis sp. B in Jacobs and Hastings (1993). Agrostis thompsoniae 
differs from A. parviflora in having longer spikelets, longer anthers and usually wider 
leaves. 

Selected specimens examined: New Soutli Wales: Southern Tablelands: Ridge above Thredbo, 
Jacobs 4546 (NSW); Big Boggy near Dead Horse Gap, Thompson 2387 (NSW); Spencers Creek, 
Thompson 2564, 2570 (NSW); nr Snowy River, Totterdell 203, Mar 1971 (CANB, NSW). 

Victoria: Nunniong Plateau, Beaglehole ACB36318 & Finch, Jan 1971 (NSW, MEL); E slope of 
Cobberas, Wakefield 2943, Jan 1949 (NSW). 


Key to Agrostis species in New South Wales 

1 Lemma awned . 2 

1* Lemma awnless . 4 

2 Awn minute and delicate (slender) arising from near the tip of the lemma and as long as the 

lemma; panicle contracted . A. muellerana 

2* Awn one-and-a-half times to twice as long as the lemma and arising from about the middle 
of its back; panicle open or contracted . 3 

3 Spikelets 2-4 mm long; panicle open, with slender branches bare at the base for 2-6 cm 

. A. venusta 

3* Spikelets c. 2 mm long; panicle contracted, with erect branches divided or bearing spikelets 
to within 1 cm of their bases . A. boormanii 

4 Palea absent or minute . 5 

4* Palea present, half to as long as the lemma . 11 

5 Leaf blades flat, 2-3 mm or more wide . 6 

5* Leaf blades narrow, often folded, usually to < 2 mm wide when flat (leaf blades of 

A. bettyae may be to 2.5 mm wide) . 7 

6 Anthers < 0.5 mm long; spikelets 1.8-2 mm long . A. propinqua 

6* Anthers 1 mm long or longer; spikelets 1.8-2.2 mm long.A. bettyae 
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7 Panicle contracted with erect branches; anthers 0.6-0.8 mm long .A. muellerana 


7* Panicle spreading, with branches often at right angles to the axis; anthers 0.3-0.5 mm long 
. 8 

8 Panicle usually only partly exserted from the upper leaves, glumes usually scabrous to the 


base of the keel; culms usually leafy . A. australiensis 

8* Panicle much exserted on a long, smooth peduncle; glumes not scabrous to the base of the 
keel; leaves mostly crowded at the base of the culms . 9 

9 Anthers 0.3 mm long; leaves very fine, < 1 mm wide when folded. A. parviflora 

9* Anthers 0.4-fl5 mm long; leaves to 2.5 mm wide when flat. 10 


10 Pedicels mostly < 2 mm long; inflorescence > twice as long as wide, branches straight. 

. A. thompsoniae 

10* Pedicels > 2 mm long; inflorescence < twice as long as wide, branches flexuose . 

. A. joyceae 

11 Spikelets falling with the glumes; panicle contracted. *A. viridis 

11* Spikelets disarticulating between the glumes and the lemma; panicle more or less open, at 

least at anthesis. 

12 Ligule longer than broad; stoloniferous perennial; rhizomes, if present, with only 3 scale 

leaves; panicle branches often contracted after anthesis . *A. stolonifera 

12* Ligule ± longer than broad; rhizomatous (sometimes stoloniferous) and tufted perennials; 
rhizomes with at least 3 scale leaves; panicle branches not usually contracted after anthesis 
. 13 

13 Ligule shorter than wide, to 2 mm long; leaf blades to 5 mm wide; glumes only slightly 

scabrid on the keels . capillaris 

13* Ligule longer than wide, to 6 mm long; leaf blades broader, to 8 mm wide; glumes scabrid 
on the keels. gigant^a 
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Non-marine algae of Australia: 2. Some 
conspicuous tuft-forming Cyanobacteria 


Stephen Skinner and Timothy J. Entwisle 


Abstract 


Skinner, S. and Entwisle, TJ. {Royal Botanic Gardens Sydney, Mrs Macquaries Road, Sydney NSW 2000, 
Australia, email: tim.entwisle@rbgsyd.nsw.gov.au) 2001, Non-marine algae of Australia: 2. Some 
conspicuous tuft-forming Cyanobacteria. Telopea 9<3): 685-712. Tuft forming, heterocytic filamentous 
cyanobacteria in the Microchaetaceae, Scytonomataceae and Stigonemataceae were examined 
from various localities in Australia, aquatic and terrestrial. Sixteen taxa are documented here: 
Coleodesmium wrangelii, Tolypotrix tenius, T. dislorta and T. conglulinata (newly recorded for 
Australia), Petalonema velutinum (newly recorded for Australia), Scytonema mirabile, S. cincinnatum, 
S. subtile and S. hofmann-bangii, and Stigonema hormoides, S. ocellatum, S. informe, S. minutum, and 
S. mamiUosum as well as both S. multipartitum and S. robustum (the latter two new records for Australia). 


Introduction 


Various cyanobacteria with filamentous habit and heterocytes may be commonly 
encountered on damp soil, boggy ground, wet rock faces, the bark of trees, and in 
transient and permanent flowing water. Many belong to the three families 
Microchaetaceae, Scytonemataceae and Stigonemataceae, where most macroscopic 
taxa show tuft-like habits of growth, usually without gelatinous coats. Often they 
appear as blackish or variously yellow to rusty brown or even maroon mossy tufts 
either breaking the flow of water over soil or rock or streaming with it. Others form 
moss-like patches on rock or soil where they are occasionally inundated by rain or 
water streams over their substrate after storms. As with so many other freshwater 
algae in Australia, there are quite a number of listed records with Australian localities 
for various taxa in the three families (Day et al. 1995; Entwisle & Nairn 1999), but few 
are vouchered or adequately documented. They can be compared to their relatives that 
form gelatinous, and often slippery or rubbery colonies on water and on soil, 
described in Skinner & Entwisle (20C)1), or to those that lack heterocytes, the various 
tufted or skin-forming non-planktonic members of the Oscillatoriales, as yet awaiting 
critical examination in Australia. 

While most of these algae are easily overlooked in the field, some are highly visible in 
their habitat. Coleodesmium is often visible in the fast-flowing, cold, clear headwaters 
of many catchments as brown fairy rings on pebbles and cobblestones. Species of 
Stigonema and Scytonema form moss-like felts at the margins of seepages and in 
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waterfalls and creeks, or crusts on bare ground, rock-faces and bark, contributing to 
the development of vegetation cover in these habitats. Indeed, when dried at the edge 
of a waterway, larger growths of Stigoiiema look very like fragments of used steel wool. 
Hopefully our report will increase awareness of and interest in these plants. 


Methods 

Specimens from MEL, NSW, and selected material from BRl, including material 
collected by the authors, were treated in the manner discussed in Skinner & Entwisle 
(2001a). When necessary, specimens were stained with 1% aniline blue (with 4% molar 
HCl) before mounting. The comments on typification and the use of Bornet & Flahault 
(1886-1888) in conjunction with more recent revisions outlined in Skinner and 
Entwisle (2001) also apply here. 

The use of the orthograph 'heterocyte' in place of heterocyst and 'hormogonium' for 
hormogone, in line with practice recommended by the International Association for 
Cyanophyte Research (lAC) (Mollenhauer et al. 1994), is followed here. The term 
'filament' follows the usage of other authors, referring to a sheath and its trichome 
contents, except that in Sligoncma we have used the term 'axis' to describe the 
frequently multiseriate and often corticated cell groupings, with pit connections, 
inside the sheath. Terms for false branching vary between authors. Bornet & Flahault 
(1886-1888) use geminate for paired branches, which begin as a hairpin loop, or 
solitary for false branches that arise laterally, and usually tangentially, to the primary 
filament, noting that in Tolypothrix such branches are marked by the production of a 
heterocyte as the initial cell; Geitler (1932) describes both forms but does not apply 
specific terms; Desikachary (1959) uses geminate and single; Komarek & Anagnostidis 
(1989) use 'Scytonema-type' and 'Tolypothrix-type' respectively. We have retained the 
term geminate, and use tangential to describe single, lateral branches often beginning 
with one or more heterocytes. 


Taxonomy 
Key to the genera 

1 Thallus of filaments, single or grouped, in continuous tubular sheaths; visible pit connections 

between vegetative cells absent; false branching present. 2 

1* Thallus of axes of cells, sheaths taking outline of axes; pit connections present; true branching 
..... 5. Stigonema 

2 False branches usually paired and parallel, perpendicular to parent trichome . 3 

2* False branching tangential and thus thallus penicillate . 4 

3 Trichome growth isopolar (both directions at once); mostly with geminate (paired 

perpendicular branching initially as a hairpin) branch formation . 4. Scytonema 

3* Trichome growth heteropolar (away from basal heterocyte); paired parallel branching 
initiated at pair of basal heterocytes (not as a hairpin) . 3. Petalonema 

4 Trichomes 2 or more per sheath; heterocytes globose to broadly ellipsoidal . 

. 1. Coleodesmium 

4* Single trichomes in sheath; basal heterocyte globose, subsequent ones cylindrical . 

. 2. Tolypothrix 
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Microchaetaceae 

Komarek and Anagnostidis (1989) place those genera with heterocytes and evenly 
terete trichomes that have heteropolar growth both in trichomes and at germination of 
hormogonia and show tangential (tolypothricoid) rather than geminate (scytonemoid) 
false branching, in the family Microchaetaceae. These genera were previously 
included in the Scytonemataceae, which is narrowed to include only those genera 
which show isopolar growth in both hormogonia and trichomes and geminate false 
branching at least in part. 

1. Coleodesmium Borzi 

A genus with one widely recognised species, sometimes with infraspecific taxa. 
Entwisle (1989) lists C. xvraugclii for Victoria (as ecophene of Scytonema hofmannii). 

Coleodesmium wrangelii ( C. Agardh) Borzi, Niiov. Giorn. Bot. Ital., 11: 348 (1879). 
Thorea lurangelii C. Agardh, Disposifio Algar. Sueciae: 40 (1812). 

Syn: Dcsmonema wrait<^elii (C. Agardh) Bornet & Flahault, Ann. Sci Nat. Bot., 7s, 5: 127 
(1887). 

Tufted, green to blackish brown, to a few mm high, often forming fairy rings on stones 
in waterways; tliallus much branched, penicillate, interwoven whip of trichome 
sheaths sometimes up to 10 mm long; filnwents heteropolar, with lateral tangential 
false-branching, frequently initiated with the lateral formation of a heterocyte, and 
two or more filaments within, (15-)18-30(-45) pm wide; sheath hyaline or staining 
yellow to brown, smooth, with parallel lamellae, moderately thin and occasionally 
crimped, extending to tips of filaments or beyond; trichomes with basal and 
occasionally intercalary heterocytes, terminal cells [at either or both ends] domed, 
intercalary cells discoid, quadrate or cylindrical, blue, grey-green or brown L/D 
0.2-1.5, 6-12(-15) pm diam.; heterocytes single or in pairs, obovoid, spherical or 
elliptical, single pored, sometimes cylindrical if second in a pair, not always present in 
every filament in a trichome bundle, (7-)12-15(-20) pm long, 8-12 pm diam. 
Hormogonia at ends of filaments,usually short, equivalent to six to ten cells, sometimes 
much longer, often in series of three or four, occasionally with heterocytes. (Fig. 1 a-e). 

Distribution and ecology: cosmopolitan. Recorded in Australia from montane 
localities from the Lamington National Park in Queensland to the Marysville and 
Whitehouse Creek areas of the Victorian highlands and the upper reaches of the Yarra 
Valley. Mostly in oligotrophic, cold, fast-flowing water in well-lighted positions. Very 
often this taxon can be located in the field as rusty or brownish fairy rings on rocks and 
cobbles, in rapids or rock-races. Most specimens were heavily epiphytised by 
Stichosiphon sansibariciis (Hieron.) Drouet and Daily, giving the penicillate thalli a 
spotted to feathery appearance under the microscope. 

Notes: Australian populations closely resemble those described by Geitler (1932) and 
Desikachary (1959). While some specimens show similarities to Coleodesminmopsis of 
Dutt et al. (1982) we feel that the range of variation in our material indicates one plastic 
species, not two distinct genera. There is much variability in the presence and number 
of heterocytes in Australian collections (see Entwisle 1989), ami also in the size and 
frequency of hormogonia. These may all be responses to local environmental factors. 
Three collections from north Queensland {Entwisle 2250, 2293 and 2318) show a taxon 
with close resemblance to Coleodesmium in general form, but with extremely short or 
no confluence of trichomes and thus similar to Tolypothrix. They also have very short 
hormogonia, and clear sheaths without epiphytes. 
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Fig. 1. Coleodesmium wrangelii a, part of filament, showing multiple trichomes and branching; 

b, tip of filament, showing closed and open sheaths, and calypterate terminals on trichomes; 

c, trichomo with pair of heterocytes; d, hormogonium in short lateral sheath; e, hormogonia in 
sheath end (from Skinner 0177b). Scale bar = 10 pm. 
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The collections from Tullerigumai Falls in the Lamington National Park {Entwisle 2214 
and 2215) differ from the form described above. Their cellular dimensions (trichomes 
less than 5 gm diam., heterocytes 12 gm diam. but only 5 pm long) and sheath 
dimensions (4-5 pm thick and 15-30 pm diam.) are delicate in what is usually a robust 
taxon. The trichomes taper and end in hairs, while the Itormogonia form in series, 
some of which are carried oblique to the line of growth, and may be bent. These 
collections may well be referrable to Sacconema Borzi in the Rivulariaceae although 
they are much narrower than the form described by Prescott (1951) and differ in sheath 
morphology from the description and illustration in Geitler (1932). 

Specimens examined: Queensland: Canungra Ck, Picnic Rock, Lamington National Park, Entwisle 
2360,14 Oct 1993 (MEL). 

New South Wales: Northern Tablelands: Polblue Ck, near Polblue camping area, Barrington Tops, 
Entwisle 2937,10 Jan 1999 (NSW); Chichester State Forest, near Barrington Tops, Entwisle! 954, 9 Feb 
1991 (MEL) Chaelundi Ck, at Chaelundi Rest Area, Guy Fawkes National Park, Skinner 0118 
& Cherry, 23 May 2000 (NSW); Deer Park R., Waterfall Way, Skinner 0148, 24 May 2000 (NSW); 
Bullock Ck, 2 km'm from highway on Point Lookout Rd, Skinner 0175, 0177, 24 May 2000 (NSW). 
Southern Tablelands: seepage 500 m from summit of Mt Kosciuszko, Entwisle 3011, 17 Jan 2000 
(NSW); Merrits Ck, Mt Kosciuszko Walk, Entwisle 3007B & 3008, 17 Jan 2000 (NSW); tributary of 
Thredbo R., Crackenback Ridge, Thredbo, Entwisle 3005, 16 Jan 2000 (NSW). South Coast: Geroa 
R, Rockton, Entzoislc 1844, AVeh 1991 (MEL);Mongarlowe R., 17km SEofBraidwood, Entwisle 1873, 
6 Feb 1991(MEL); Yowrie R. at Yowrie R. Crossing, Skinner 0243, 13 Jul 2000 (NSW). 

Victoria: Steavenson R., Marysville, Entwisle 2361, 14 Oct 1993 (MEL) and see Entwisle (1989). 

2. Tolypothrix Kiitzing 

A genus with perhaps thirty known species, marine and freshwater, distinguished 
from Scylonema by heteropolar growth and tangential rather than geminate false 
branching, and from Coleodesmiiim by the obligate single trichome in filaments. 

Six taxa have been recorded from Australia (Day et al. 1995; Entwisle et al. 1999), most 
records being from New South Wales and Queensland. 

Key to Tolypothrix in Australia 

1 Sheath close fitting; heterocytes two or more at each junction . 2 

1* Sheath loose-fitting; heterocyte solitary . 2a. T. conglutinala 

2 Trichomes of quadrate to cylindrical cells, 5-8 pm wide; filaments 10-12 pm wide . 

. 2b. T. tenuis 

2* Trichomes of discoid to quadrate cells, 8-12 pm wide; filaments 12-18 pm wide. 

. 2c. T. distorta 


2a. Tolypothrix conglutinata Borzi ex Bornet and Flahault, Ann. Sci Nat. Bot., 7s, 5:125 
(1887). 

Intermixed with detritus and other algae on cases of insects; tlmlhis an interwoven mat; 
sheath loose-fitting, clear, marginally crenulated; filaments 15-18(-20) pm wide; 
trichomes of bluish, granular, quadrate to cylindrical cells 10-12 pm wide; heterocytes 
solitary, subglobose to rounded cylindrical, L/B 1-2,15 pm in diameter. Hormogonia of 
six to ten cells in series, separated by necridia, terminal in filaments. (Fig. 2 d-f). 

Distribution and ecology: recorded from Italy, the United States and India, not 
previously from Australia. On boulders in rapids in fast flowing cold streams. 
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Fig. 2. Tolypthrix a-c T. tenuis, a, tangential false branching, with pair of heterocytes; b, series of 
four intercalary heterocytes; c, hormogonium (from Skinner 0078); d-f T. conglulinain, d, false branch 
filament, with heterocyte; e, hormogonium released from tip of filament; f, annulate tip of filament 
sheath and domed apical cell of trichome (from Skinner 0138); g-k T. distorta g, false branching 
filament; h, hormogonium; i, hormogonium separated from trichome by necridium; 
j, branch junction with series of three heterocytes (from Leiscinnnn, 2000); k, calypterate branch 
junction (from Entwisic 2815). Scale bar = 10 pm. 
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Notes: While the heterocyte is not cxacte sphxricis as in Bornet and Flahault (1887) our 
collection fits their description as well as that of Prescott (1951). Although the cells are 
slightly larger than described by Geitler (1932) the specimens are otherwise 
concordant with that description. 

Specimens examined: New South Wales; Northern Tablelands; Little Murray R., rapids below 
bridge on Tyringham-Dorrigo rd, E of Bostobrick, Skinner 0138, 23 May 2000 (NSW). 

2b. Tolypothrix tenuis Kiitzing ex Bornet and Flahault, Ann. Sci Nat. Bot., 7s, 5:122 
(1887). 

Spreading, floating among aquatic vegetation; thallns tightly intertwined, branching 
penicillate; sheath clear to dirty yellow, close fitting but lamellate, slightly inflated at 
false branch junctions, filaments (7-)10-12 pm wide; trichonies of yellowish blue-green 
grainy quadrate to cylindrical cells (4.5-) 5-8 pm in diameter, terminal cell rounded; 
heterocytes at junctions or intercalary, hemispherical, domed cylindrical, in series of 
two to four, L/D 1-2.5 occasionally greater, 8.5-12 pm diam. Hormogonia formed in 
terminal parts of filaments, of 6-10 or more cells, separated by a necridium. (Fig. 2 a-c). 

Distribution and ecology: cosmopolitan, previously recorded from Queensland 
(Mobius 1895). Found once in this study, in slow flowing, cold water drainage 
channels at Guyra. 

Notes: Mobius' (1895) description encompasses our material, including the note that 
Bornet and Flahault (1887) placed value on the bulging of the sheath at junctions. 
Desikachary (1959) includes T. lanata Waltmann in T. tenuis and so allows both 
rounded and cylindrical heterocytes in the species; Geitler (1932) keeps T. lanata 
separate. Playfair (1917, 1918) recorded T. lanata from New South Wales but his 
description fits better with T. distorta (see note below). 

Specimens Examined: New South Wales: Northern Tablelands: Mother of Ducks Lagoon, Guyra, 
Skinner 0078, 0079, 22 May 2000 (NSW). 

2c. Tolypothrix distorta Kiitzing ex Bornet and Flahault, Ann. Sci Nat. Bot., 7s, 5: 119 
(1887). 

Tufted or spreading, grey-green to blue-green; thalhis interwoven, more or less erect 
filaments of penicillate falsely branching trichomes; sheath clear, thin and closely 
adpressed to the trichomes, except at junctions where there is a slight belling of the 
sheath to accommodate the branch, 12-15 pm across; trichomes heteropolar of similar 
width cells throughout, terminal cell domed and often protruding just beyond the 
sheath, vegetative cells discoid to more generally quadrate, blue- or grey-green and 
grainy, L/D 0.5-1,12-14.5 pm diam.; heterocytes at junctions or more rarely intercalary, 
in groups of two, three or four, basal one domed, those above cylindrical, connected 
by pores and subtended by a necridium, contents golden, 12-25 pm long, 15-16 pm 
diam. Hormogonia in terminal sections of trichomes, ecjuivalent to six to ten or more 
cells, ends rounded, and separated from remainder of trichome by necridia. (Fig. 2 g-k). 

Distribution and Ecology: cosmopolitan, but previously only recorded in Australia by 
Watts (1864), from Warnambool, Victoria. In A.C.T. as turf in creek bed, at Long Creek 
forming a co\’er on rocks in deep pools. 

Notes: Australian material closely resembles the descriptions in Prescott (1951) and 
Desikachary (1959) for T. distorta, but with more consistently quadrate cells and having 
only the basal heterocyte subglobose. The description of T. distorta var. penicillata 
(C. Ag.) Lemm. in Geitler (1932) fits the mainland material well, but the Lord Fiowe 
Island specimen is closer to the type description sense. The presence of the inflation of 
the sheath at junctions is not noted in those descriptions but is illustrated in 
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Desikachary (1959), and the dimensions of Australian material are slightly greater 
than those for elsewhere. PIm/fnir 265 (out of weeds, near intake of Nymboidea River, 
Grafton, 8 Oct 1915) was examined, but only the diatoms were preserved. However, 
from Playfair's (1918) figure and description, it may be that his T. lamia is similar to 
the material discussed here, rather than T. tenuis, for which it appears to be too large. 

Specimens examined: New South Wales; North Coast: Long Ck, Findon Creek Rd, 8.4 km from 
Old Grevillea, Eiitzvisle 2815, 15 Jul 1997 (MEL); Lord Howe Island, Broivn (2000/151,153) Conn & 
Downs, 16 Nov 2000 (NSW). Southern Tablelands: Gibraltar Ck, Tidbinbilla Rd crossing. Pierces Ck 
Pine Plantation, Leislnnan 80, 6 Aug 2000 (NSW); 

3. Petalonema Berkeley 

A genus of few species with distinctive funnel-like sections making up the sheath, the 
branching having much in common with Tolypothrix, while sharing a superficial 
resemblance in sheath structure with section Myochwtes of Seykmetna. Not previously 
recorded from Australia. Komarek and Anagnostidis (1989) accept it as a valid genus 
and place it close to Tolypothrix, as they both show heteropolarity. 

Petalonema velutinum (Rabenhorst) Migula., Krypt.-FI. 2(1): 131 (1907). 

Sympliyosiphon vehitiniis Kiitzing, Phycologia generalis 219 (1843). 

Forming dark tufted felt on rock in water; Ihallus interwoven; sheath clear on outside, 
dark brown within, of imbricate funnel-like sleeves, with an outer clear coating, closed 
at ends, about 8-9 pm thick, filaments 25-35 pm diam., branching tangential or 
irregularly geminate, with the two basal heterocytes together or separated by a short 
cell group; trichomes solitary except for short ov'erlaying at some branches, heteropolar, 
of grainy brown-blue discoid to quadrate cells, slightly constricted at crosswalks, 
(4-)6-8(-12) pm diam., endcell domed; heterocytes basal and intercalary, basals 
hemispherical to subglobose, with one pore, 8-10 pm diam., intercalary quadrate, with 
two pores, 10-15 pm diam. Honnogonia in short, open, narrow laterals, with four to 
twenty rounded units. (Fig. 3). 

Distribution and ecology: Europe and Asia, with two widely dispersed records from 
Australia. 

Notes: Australian material fits the description in Geitler (1932). The broad variation in 
cell size indicated above is seen in the variability of width in sections of trichomes 
between heterocytes, especially in branching regions of the thallus, but not involving 
any taper between such sections. Some sections of sheath appear to be even and 
continuous, and the funnels are often obscured, so that the sheath looks as if it has 
parallel divarications. Petalonema may be more widespread in Australia. 

Specimens examined: New South Wales: Central Coast: Woronora R., 500 m below Dam wall, 
Entwisle 2946, 28 Jan 1999 (NSW). 

Northern Territory: Tributary of the Reynolds R., crossing on Litchfield Park Rd, 1.7 km from 
Tolmer Falls turnoff, Lichfield National Park, Entwisle 2680 & 2686 ,1 Jun 1997 (MEL). 

Scytonemataceae 


4. Scytonema C. Agardh 

Nine species of Scytonema have been recorded for Australia. The most frequently 
recorded species has been S. hofmannii C. Ag., although this name has been applied in 
a very broad sense (e.g. Entwisle 1989). 
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Fig. 3. Petalonema velutinuni a, branching filament showing tangential and isopolar geniculate- 
like false branching; b, quadrate intercalary heterocyte; c, apex of filament with closed sheath and 
domed apical cell of trichome; d, section of filament with divaricate lamellae; e, short hormonal 
lateral (from Enhmsie 2946). Scale bar = 10 pm. 















































































694 


Telopea 9(3): 2001 


Key to species of Scytottema 

1 Sheath clear or coloured, smooth, often with laminations parallel to the direction of growth 

. 2 

1* Sheath clear outside, with darker laminations diverging from the direction of growth in the 
tips, and belts of pigmentation in the rest of the sheath . 4a. Scytonema mirabile 

2 Sheath clear; cells discoid to quadrate, about 9-18 pm in diameter. 

. 4b. Scytonema cincinnatum 

2* Sheath clear to coloured; cells quadrate to cylindrical, less than 10 pm in diameter . 3 

3 Sheath tea coloured and laminated, filaments whip-like; cells 4-7 pm wide . 

. 4c. Scytonema subtile 

3* Sheath clear or coloured, not distinctly laminated, filaments interwoven; cells more than 7 pm 
in diameter . 4d. Scytonema hofmann-bangii 


4a. Scytonema mirabile (Dillwyn) Bornet, Bull. Sac. Bat. France 36: 155 (1889). 

Conferva mirahilis Dillwyn Brit, Conf. 96 (1808). 

Aquatic, often in rafts or pontoons of algae around aquatic plants; tliallus interwoven 
with geminate branching; sheath clear outside, darker laminations within with fine 
belts of pigmentation , sometimes with clearly divaricate lamellae towards tips, and 
annulae along inner wall, to 3 pm thick, filaments 15-18 pm diam.; trichome of blue- 
green to reddish brown grainy quadrate to cylindrical cells 7-10 pm diam., end cell 
domed; heterocyte quadrate to long cylindrical, L/D 1-3, 7-9 pm diam. Hormogonia 
not observ'cd. (Fig. 4 a-c). 

Distribution and ecology: cosmopolitan, widespread in Australia, in a range of 
aquatic habitats. 

Notes: Australian material is consistent with the descriptions in Geitler (1932) and 
elsewhere. It is probably much more common than present collections indicate. 

Specimens examined: New South Wales: Northern Tablelands: Swamp on road to Barokce Rest 
Area, Cathedral Rock National Park, Skinner 0167, 24 May 2000 (NSW). Central Coast: Woronora 

R. , Eckersley Ford, 11 km below Woronora Dam, Entnnsle 2948, 28 Jan 1999 (NSW); Mill Ck, 5 km 
E of Wisemans Ferry, Entwisle 3019, 29 Apr 2000 (NSW); 

Tasmania: River into Old R, 5 km W of Mt Castor, South West National Park, Entwisle 2525 ,5 Mar 
1996 (MEL). 

Northern Territory: Wangi Falls, Litchfield National Park, Entnnsle 2694 ,1 Jun 1997 (MEL). 

4b. Scytonema cincinnatum Thuret ex Bornet and Flahault, Ann. Sci Nat. Bot., 7s, 5: 89 
(1887). 

S. crispiiin (C. Agardh) Bornet, Bull. Soc. Bot. France 36: 156 (1889). 

Aquatic, forming a spreading felt on rocks or vegetation; tliallus of interwoven 
filaments with geminate and occasionally tangential false branching; sheath clear, 
wide, laminated, usually internally annulate (cincinnate), occasionally brown stained, 
2-A pm thick, closed except for hormogone release, filaments (18-)21-30 pm diam.; 
trichome of blue-green to brownish green grainy discoid to quadrate cells, 9-15(-18) 
pm in diam., end cell shallowly domed; hcterocytes common or sparse, discoid to 
quadrate, 15-18(-21) pm diam. Hormogonia terminal in filaments, usually equivalent to 
ten to twenty cells, may be capped by calyptrae. (Fig. 4 d-h). 

Distribution and ecology: widespread. In Australia, often found as greenish or 
brownish felt on rocks in cold, shallow, fast-flowing water in eastern Australia. Earlier 
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Fig. 4. Scytonemataceae a-c Scxjhmema mirnbik a, geminate false branching; b, tip showing 
divarications and rounded end-cell; c, part of filament showing banding associate ^itr 
unexpanded sheath segments (from Skinner 0167)-, d-h S. cincinnatum d, geminate branching; 
e, tangential branching and immature hormogonium; f, secondary tip after start of further growth; 
g, primary tip; h, mature hormogonium.(from Entivislc 2739); i-1 S. hofmann-bnngii 
i, k, 1, three hormogones showing stages of isopolar growth (from Skinner 0266); j, geminate 
branching (from Qovenxj 18547). m^ n S. subtile m, geminate branching and hormogonal formation, 
n, part of filament showing cylindrical heterocyte (from Ghcrry 276). Scale bar — 10 pm. 
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Queensland records (Bailey 1895, Mobius 1895) as described by Mobius, agree well 
with more recent collections. 

Notes: Australian material is regularly annulate along the inside of the sheath, at least 
in part of a sample. The descriptions of S. crispum/S. ciiinciiwtuni in the literature are 
broad, and a number of taxa may be presently encompassed within them. Trichomes 
are often capped with one or a series of lunate calypterae. These are pushed aside 
when growth in that filament restarts. 

Specimens examined: Queensland: Murray Falls, Murray R., 25 km NW of Cardwell, Entwisle 
2339 ,12 Sept 1993 (MEL). 

New South Wales: Northern Tablelands:: Coombadjha Ck, Washpool National Park, Skinner 0100, 
22 May 2000 (NSW). Central Coast: McCarrs Ck, Ku-Ring-Gai Chase National Park, Entwisle 2929, 
3 Jan 1999 (NSW) Waratah Gully Ck, 750 m E of Berowra Railway Station, Entwisle 3014, 5 Mar 
2000 (NSW). Central Tablelands: Bridal Veil Falls, Govetts Leap, Blackheath, Entwisle 2991, 4 Sept 
1999 (NSW); South Coast: Endrick R., 4 km NE of Nerriga, Entwisle 1878, 6 Feb 1991 (NSW). 

Northern Territory: The Rocks Waterhole, Kakadu National Park, Entwisle 2739 ,5 Jun 1997 (MEL); 
Florence Falls, Litchfield National Park, Entwisle 2687, 1 Jun 1997 (MEL); Walker Ck, Litchfield 
National Park, Entwisle 2689, 1 Jun 1997 (MEL). 

4c. Scytonema subtile M Mobius, Flora, Jena 75: 448 (1892). 

Aquatic or terrestrial, forming rusty to cJark brown tufts or skins on moist rock 
surfaces; thallus of frequently geminately branched, wiry, interwoven filaments; sheath 
smooth, laminate and tea-brown in colour, especially when mature, sometimes 
encrusted with tannins, filaments 12-15 pm wide; trichome of blue-green grainy 
quadrate to cylindrical cells, 4-6 pm diam.; heterocijtes quadrate to cylindrical, 5-7 pm 
diam. Flormogonia rare, short, equivalent to about ten cells, 6-7 pm diam., usually in 
terminal section of branch. (Fig. 4 m, n). 

Distribution and ecology: Recorded also from the Indian subcontinent, this species is 
probably quite widespread in damp terrestrial and semiaquatic situations in Australia. 
Like many other innocuous algae, it is rarely collected because it blends into its substrate. 

Notes: short sections in the middle of the sheath, possibly marking previous ends of 
growth, may show annulae and a small number of divarications. Recent collections fit 
M6bius'(1892) description well. 

Specimens examined: New South Wales: Central Coast: McCarrs Ck, Ku-Ring-Gai Chase National 
Park, Entwisle 3040,5 Aug 2000 (NSW); Brisbane Waters National Park, Coveny 18558,20 May 2000 
(NSW); Sydney International rowing Course, Penrith Lakes, Skinner 0045,11 Mar 2000 (NSW); Gap 
Ck Falls, Olney State Forest, Cherry 276,10 Jul 2000 (NSW). 

Northern Territory: billabong 25 km SW of Bullita Outstation, Gregory National Park, C A Coles 
91,13 Apr 1996 (MEL). 

4d. Scytonema hofmann-bangii C. Agardh ex Bomet & Flahault, Ann. Sci Nat. Bot., 7s, 
5: 97 (1887). 

Scytonema hoffman-bangii C. Agardh Disp. Alg. Snec.: 39 (1812). 

Scytonema hojfmannii C. Agardh Syn. Alg. Scami.: 117 (1817). 

Terrestrial, tufted but spreading, a few millimetres high, darkish green, brown or 
burgundy sometimes with a velvet sheen; thallus a filament suite of geminately 
branching individual trichomes, part of a network of isopolar 12-15(-18) pm diam. 
filaments with branch initiation at a distance from heterocytes; sheath of one, two or 
three layers, clear to yellow or brown, especially the middle layer, outer layer 
occasionally shallowly divaricate; trichomes of greenish grey to bluish cells, discoid to 
shortly cylindrical, L/D 0.2-0.75(-l.25), 7-9(-10) pm diam., and circular in cross- 


Skinner and Entwisle, Non-marine algae of Australia: 2. tuft-forming Cyanobacteria 


697 


section, end cell domed; heterocytes quadrate to cylindrical, rarely discoid, with two 
pores, always intercalary, single, 10-12 pm diam. Hormogonia short, equivalent to two, 
four or eight cells often including a discoid heterocyte, germination heteropolar; 
absent in many collections. (Fig. 4 i-l). 

Distribution and ecology; cosmopolitan. Frequently recorded from Queensland, as 
well as the Northern Territory and Victoria (Day et al. 1995). May form as a fibrous or 
mealy crust or as a quite thick moss-like turf on both soil and rcrck in regularly moist 
or areas seasonally subject to drought. Where this species grows along the margins of 
watercourses, it may be frequently if irregularly inundated, often for only a matter of 
hours at a time. The crustose forms show clear geminate branching, while thicker turf 
formers may exhibit more tangential false branching because of the compact nature of 
the whole thallus and the erect disposition of most filaments. 

Notes: this is the name most frequently associated with organisms of this genus in 
Australia. Bornet and Flahault (1887) discuss the calcification of the colonies of this 
taxon, commenting on the pearly sheen that this calcification gives them. Australian 
material shows little sign of lime encrustation but may display a velvet sheen. While 
the cells and heterocytes are generally morphologically similar to the descriptions in 
Bomet and Flahault, the range of variation, even within one specimen, in sheath 
structure is very wide. Anecdotal evidence suggests that around Sydney, S. Iiofninnn- 
bangii is perhaps the most frequently encountered organism at the aquatic/terrestrial 
interface. As there are several variants in spelling for the specific epithet, and this 
taxon has been referred to each of them in even recent literature, we have included the 
two original forms used by Agardh. 

Komarek and Anagnostidis (1989) emphasise isopolarity of growth in Scytonemataceae, 
and consistent heteropolarity in growth in Cokoiiesmium, Tolypothrix and Petalonenm as 
reason for their inclusion in the Microchaetaceae. A number of specimens of Scyionema 
in our collection show geminate branching indicating isopolarity, and tangential 
lateral branching, possibly indicating some degree of heteropolarity, within the same 
trichome suite. 

Other superficially similar organisms have been collected on soil and rock. 
Porphyrosiplioii mtarisii Kiitzing (e.g. Tinnallallie State Forest, Enhmsle 3044, 9 ]ul 2000) 
has cherry red sheaths, which are usually tapering and closed, and trichomes without 
heterocytes or geminate branching. Taxa ascribable to the form genus Plcctonema have 
also been encountered in recent collections, but may be forms of Scytonema not 
producing heterocytes under their conditions of growth at time of collection. 

Specimens examined; New South Wales: North Coast: Washpool, Karuah R., 6 km NNW of Stroud, 
Entwisle 1942, 8 Feb 1991; Transit Hill, Lord Howe Island, Leishman 76, 5 Jun 2000 (NSW). Central 
Coast: Deep Ck, Wakehurst Pathway, Elanora Heights, Entwisle 2966, 20 Mar 1999; Wheeney Ck, 
10 km WSW of Colo, Entwisle 2640 & 2641, 24 Jul 1996; tropical house at Royal Botanic Gardens 
Sydney, Skinner 0266, 29 Aug 2000 (NSW). Central Tablelands: Bowens Ck, 29 km E of Lithgow, 
Mt Wilson-Bilpin road, Entwisle 1930,8 Feb 1991 (NSW); Emerton, Coveny 18547, 9 Apr 2000 (NSW). 
South Coast: Wallagaraugh R., Newtons Cro.ssing,5 kmSof RockU)n-Eden rd, Entwisle 1S51,4 Feb 1991. 

Western Australia: Fernbrook Falls, Deep R., Mt Franklin National Park, Entwisle 2319, 5 Jan 1994 
(MEL). 


Stigonemataceae 

As circumscribed by Anagnostidis and Komarek (1990) this family includes genera 
with both main and lateral axes capable of polysticheous growth (i.e. the cells divide, 
after initial longitudinal division, perpendicular to the axis of growth, forming 
parenchymateous tissue). The family contains three genera, of which collections in 
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Australia have produced examples of only Stigoiicim. Anagnostidis and Komarek 
(1990) places Capsosira in another family, Capsosiraceae, emphasising their 
reproduction by nanocytes and monocytes, Fischcrclla in the Fischerellaceae, with main 
axes or trichomes of variously shaped cells and branch trichomes of cylindrical cells, 
and Hapniosiphon in the Mastigocladoideae of the Mastigocladaceae, where the 
trichomes are uniseriate, and not easily separable into main and branch axes. All three 
genera have been encountered in recent collections, but have not been included in the 
present paper. It is hoped that it will be possible to prepare descriptions of these taxa 
in the near future. 

5. Stigonema C. Agardh ex Bornet & Flahault 

A number of names have been applied, generally correctly, to specimens of this genus 
from Australian collections. The early Queensland records (Mobius 1892,1895; Bailey 
1893, 1895, 1913) are well documented, while later ones (Cribb, 1976, 1986, 1987) 
include mostly field data without detailed microscopic observations. Because the 
trichomes are usually multiseriate, at least in part, the branches are referred to as 
thallus axes rather than filaments. Cribb (1986, 1987) records S. inuscicoln (Thuret) 
Borzi ex Bornet & Flahault (= Fischerella muscicola (Thuret) Gomont). Geitler (1932) 
explained the inclusion of S. muscicola in Fischerella and the grounds for separation of 
Fischerella from Stigouema. 


Key to species of Stigonema 

1 Trichomes uniseriate or biseriate with occasional haphazard cortication . 2 

1* Trichomes with primary cortication in principal axes, followed by further cortical 

development with maturity . 3 

2 Trichomes uniseriate or, less frequently biseriate; axes 12-15 pm wide, consistently with 

rounded apices. 5a. S. hormoides 

2* Trichomes frequently biseriate, occasionally showing cortication; axes up to 46 pm wide, 
sometimes with clavate ends . 5b. S. ocellatum 

3 Plants often inconspicuous, among other algae; primary and secondary cortication only; 

hormogonia many celled and terminal . 5c. S. informe 

3* Plants usually readily conspicuous, self supporting; cortication may include tertiary rosettes; 


hormogonia generally with ten or fewer cells . 4 

4 Thallus axes with little if any tertiary cortication. 5 

4* Thallus axes, especially main axes, with well developed tertiary cortical rosettes . 6 


5* Principal axes less than 50 pm in diameter, secondary cortication within the primary whorl, 
cell ranks obscured; hormogonia very short. 5d. S. minutum 

5’^ Principal axes greater than 50pm in diameter, secondary cortication on surface of primary 
whorl, cells in distinct ranks; hormogonia two to three times longer than S iiihiiitum 
. 5e. S. multipartitum 

6 Axes rarely more than 100pm in diameter; short hormogonal laterals commonly verticillate 
. 5f. S. mamillosum 

6* Axes 100-150 pm in diameter; very short hormogonal laterals scattered, uncommon . 

. 5g. S. robuslum 















Skinner and Entwisle, Non-marine algae of Australia: 2. tuft-forming Cyanobacteria 


699 


5a. Stigonema hormoides Kiitzing ex Bornet and Flahault, Ann. Sci. Nat. Bot., 7s, 5:68 
(1887). 

Spreading, radiating, frequently branching, usually less than 1 mm in extent, among 
other algae, clear or yellowish; tlmllus axes terete and even, mostly uniseriate or 
biseriate, with occasional sections of whorls of three to five cells, 12-15 pm diam.; 
sheath wide, not lamellate, clear to yellowish; cells globose to depressed globose, blue 
green or brown, 5-7pm diam., single or in pairs in individual wide chambers, pit 
connections distinct; hctcrocytes uncommon, intercalary or lateral, occasionally 
terminal, domed but similar to vegetative cells, prismatic and densely cytoplasmic. 
Hormogonia infrequent, terminal or on short laterals, a tightly packed uniseriate parcel 
of 4-8(-12) grainy cells. (Fig. 5). 

Distribution and ecology: cosmopolitan. In Australia found with other algae in the 
coatings of rocks, seepages and waterfalls. 

Notes: Australian material conforms well with descriptions in Bornet & Flahault 
(1887), Desikachary (1959) and elsewhere. Silva and Sant'Anna (1996) accept three 
varieties for Brazilian collections; with so few collections to date, we are unable to 
outline or assess taxonomically such variation in Australian material. S. aernginiunt 
Tilden from Victoria = S. hormoides. While S. hormoides and similar species {S.flexiwsum 
West & West; S. gracile Silva & Sant'Anna) have generally uniseriate axes, the width 
and nature of the sheath, and chains of chambered cells, rather than filament-like 
columns of cells, distinguish these taxa from either Fischerella or Hapalosiphon. 

Specimens examined: Queensland: Rainbow Ck, Blackdown Tableland, Cribb 800.11, 2 Sept 1974 
(BRl); Eungella Range, Cribb 739.23, 14 Jan 1973 (BRI). 

New South Wales: North Coast: Lord Howe Island, Brozvit 2000/130, Conn & Downs, Nov 2000 
(NSW). Central Tablelands: Adelina Falls, Lawson, Covemj, Brozvn (223) & Downing, 14 Mar 2001 
(NSW). 

5b. Stigonema ocellatum (Dillwyn) Thuret ex Bornet & Flahault, A)in. Sci. Nat. Bot., 7s, 
5: 69 (1887). 

Conferva ocellata Dillwyn Brit. Conv. 60 (1809). 

Tufted, less than 5mm high, wine coloured or yellowish brown; growth pattern 
stoloniferous with erect axes having widely separated alternate branches of variable 
length; thallus axes mostly uniseriate, with sections of whorls of two or three cells 
especially in stolons and main erect axes, 20-45(55) pm diam.; sheath thick, lamellated, 
yellow to brown, lamellae in tips divaricate downwards; cells depressed globose to 
quadrate, (7-)15-35 pm diam., in thick-walled chambers, pit connexions distinct; 
heterocytcs infrequent, intercalary or lateral, where trichome biseriate, as one of the pair 
of cells in shape, prismatic and densely cytoplasmic. Hormogonia terminal on most 
axes, granulate, 30-35 pm long, 15 pm diam.; sheath with terminal pore and divergent 
lamellae. (Figs 6, 7 a). 

Distribution and ecology: cosmopolitan. Attached to boulders and vegetation at 
margins of upper reaches of rivers, on granite boulders in tablelands, on rocks in 
coastal areas even perhaps in the splash zone. Herbarium records show this species in 
Queensland, from the tropics to the Darling Downs, and in the coast and ranges of 
New South Wales. Cribb (1986, 1987) records this species from a small lagoon on the 
Jardine River, and Lower Kroombit Creek, inland from Gladstone, Queensland. 

Notes: this species is almost certainly much more widespread than our records show. 
It is probably the predominant species forming purple black smudges at the margins 
of soakages in sandstone and granite country, but is either overlooked or more or less 
invisible in dry weather. The differences between this species and the uniseriate or 
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Fig. 5. Stigonema hormoides a, tracing to show habit; b, vegetative axis, with lateral initials; 
c, vegetative axis, with lateral hormogonal branch (from Brown (2000/130) Conn & Downs). 
Scale bar = 10 pm, tracing not to scale. 
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Fig. 6. Stigonema ocellatum a, b, vegetative axes, showing branching and apical development 
(from Skinner 0167); c, apex with concentric lamellae; d, mature hormogonia in tip of axis; 
e, developing hormogonium; f, trace to show habit, fragment (from Skinner 0174). Scale bar = 
10 pm, tracing not to scale. 
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slightly corticated laterals of more corticated species are not great and it may be that 
this species represents the least complex of a range of forms in one very plastic taxon. 

More narrowly, the group of morphologically similar taxa to which S. occllatum 
belongs are not readily separated. The fragmentary specimens from Tomah Spur 
{Cherry 224,227 & 228) could be placed in S. tiirfacciiin (Berkeley) Cooke because of the 
degree of primary cortical development in parts of the thalli, but it seems more 
appropriate to include them in S. ocelinhiiii until further collections are made in the area. 

The Hamilton and Lucas collection has had an interesting history. As far as we are 
aware, Lucas did not pass a sample on to Playfair, although at least six duplicates were 
made, and one at least lodged at Sydney University for some time. No Stigoiienin is 
cited in Playfair (1917). Lucas labelled Hamilton and his collection as S. occllntimi, but 
may have had reservations, or may have intended to seek overseas verification. While 
conforming to the species in most aspects, and being towards the upper limits of 
dimensions, this collection shows lateral hormogonal tubes rather than the modified 
axial tips described for the species. 

Specimens examined: Queensland: Twin Falls, Canal Ck (Cape York), Cribb 7198.2 ,14 Mar 1992 
(BRI); Bruster Ck, Cape York, Cribb 1039.3, 29 Aug 1985 (BRI). 

New South Wales: Northern Tablelands: Round Mountain Rd, near Barokee Rest Area, Cathedral 
Rocks National Park, Skiiimr 0167 ,24 May 2000 (NSW); Oakey R., Cathedral Rocks National Park, 
Cherry {Skinner 0174), 24 May 2000 (NSW). 

Central Coast: Quarantine Station, North Head, Sydney Harbour National Park, Skinner 0058, 
8 May 2000 (NSW); Woronora R., Heathcote, Hnniillon & Lucas s.n., 4 Oct 1915 (NSW A2157-2160). 
Central Tablelands: tributary of Cadara Ck, Bilpin, Cherry 99/6, June 1999 (NSW); Tomah Spur, 
Cherry 224, 227 & 228, 28 Mar 2000 (NSW). 

5c. Sligonema informe Kiitzing ex Bornet & Flahault, Ann. Sci. Nat. BoL, 7s, 5:75 (1887). 

Minute tufted fragmentary thalli, among other turf organisms, brown; thnlliis axes 
multiseriate, primarily corticated (4 to 6 cells per whorl) or uniseriate, 25-35(-40) pm 
diam., occasional patches of secondary cortication; sheath moderately closefitting, 
yellow brow'n, lamellate, especially in hormogonangia; cells blue-green, compressed 
globose in uniseriate areas, or subquadrate and domed in areas of primary cortication, 
L/D 1-1.5, 6-9 pm diam.; heterocytes lateral, scattered, not uncommon, similar to 
vegetative cells. Horinogonia formed in terminal sections both main and lateral axes or 
in short lateral branches, 45-60(-65) pm long and 8-10 pm diam; hormogonial sheath 
lamellate, diffusely flared, opening by a wide-mouthed pore, persistent. (Fig. 7b-d). 

Distribution and ecology: widespread. In Australia, recorded from coastal waterways. 

Notes: This species may be seasonal, as much of the thallus has empty sheaths and cell 
walls in some specimens and the plant does not form the concentrated masses of 'old 
steel wool' that some others do. The axes are mostly uniseriate or primarily corticated, 
with short sections of regular secondary cortication in basal position.s, and other axial 
areas where the cells are disjunct and irregularly displaced in the sheath. 

Specimens examined: Queensland: Tributary of Sanamorc Lagoon, Capo York, Cribb 1043.3 ,3 Sept 
1985 (BRI). 

New South Wales: North Coast: Lord Howe Island, Brown 2000/130, Conn & Downs, Nov 2000 
(NSW). Central Coast: McCarrs Ck, Ku-Ring-Gai Chase National Park, Entwisle 3044, 5 Aug 2000 
(NSW). 
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Fig. 7. Stigonema a, S. ocellehtm empty hormogonial lateral (from Hamilton & Lucas 1975); b-d, 
S. infonuc b, habit tracing of whole plant; c, d, thalli with terminal hormogonia in lateral axes 
(from Brown (2000/130), Conn & Downs). Scale bar = 10 pm, tracing not to scale. 
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5d. Stigonema minutum Hassall ex Bornet & Flahault, Ann. Sci. Nat. Bat., 7s, 5:72 
(1887). 

Closely entangled, tufted, to 5 mm high, rusty brown or darker; tliallus axes much 
branched, uniseriate at first, becoming primarily and secondarily corticated at the 
same level, primary divisions longitudinal, secondary divisions oblique or 
longitudinal, or more rarely transverse, and mother cell wall retained so becoming 
rosette-like, giving rise to whorls of (6-)8-10(-12) cells, axes 35-45(-120) pm diam.; 
sheath closefitting, lamellate and moderately thick, usually tinted yellow to brown; cells 
subquadrate and domed, thick walled, 15-20 pm long, 10-20 pm diam.; hcteroci/tes 
variable in occurrence, lateral and usually similar in shape to vegetative cells. 
Horniogonia developed singly or in series in specialized laterals, which may or may not 
continue to develop later, 21-25 pm long, 10-12(-15) pm diam. (Fig. 8 a-c). 

Distribution and ecology: cosmopolitan. Usually growing as turf at margins of 
waterways, especially over rock, in Australia. 

Notes: Australian specimens match descriptions in Bornet and Flahault (1887) and in 
Geitler (1932) for form of thallus, but show a greater differentiation of cells in 
cortication, at least in parts of Cribb 789.11 and Skinner 0089. The material is clearly 
distinct from S. informe, having short and generally lateral hormogonia, rather than 
long terminal ones however it may be that our collections represent a less well 
developed form of S. maniillosnm. 

Specimens examined: Queensland: Sow and Pigs, Amiens, Cribb 789.9 &789.11 ,14 Apr 1974 (BRI), 
and /.M. Cribb s.n., 24 Mar 1978 (BRI 453542). 

New South Wales: Northern Tablelands; Boundary Creek Falls, Moogem State Forest, Skinner 0089, 
22 May 2000 (NSW). 

5e. Stigonema multipartitum Gardner, University of California Publications in Botany 
14; 9 (1927). 

Conspicuous, turf forming, to a few millimetres high, brown to black (especially when 
dry); thallus of principal axes with widely spaced clumps of secondary axes and 
hormogonal laterals; principal axes to 80 pm wide with distinct whorls of six to eight 
cell chambers in ranks; lateral axes attenuated at bases and narrower than principal 
axes; axes with an apical domed cell, primary cortication into whorls of cell chambers 
occurring within the first five divisions; secondary cortication by both transverse and 
perpendicular division of primary cortical cells inside the cell chambers, so that the 
axis has the appearance of more or less ordered ranks of cells; sheath following the 
outline of the whorls, wide, somewhat lamellate, yellow to tea- or rusty brown; cells 
generally quadrate to subcylindrical, or domed, grainy, bluegreen, about twice as big 
when primary than when secondary, at first in whorls of 6 to 8 (10), then singly in cell 
chambers in primary cortication, then 2 to 4 or more per cell chamber in secondary 
cortex, 8-15(-25) pm diam.; heterocytes scattered, occasional to frequent, domed, 
among other cells in whorl, similar in dimensions to secondary cells. Hormogonia either 
lateral to axis or apical in short laterals, associated with regions of branching, flattened 
cylindrical, about ten cell equivalents, 40-70 pm x 15-20 pm, sheath persistent, clear. 
(Figs 8, d, e, 9). 

Distribution and ecology: previously recorded from China. Common in clean, fast 
flowing permanent and transient waterways in eastern Australia. Found as a spongy 
turf-like emergent on rock. 

Notes: with the cortication in neat bulging rings, the main axes look rather like pieces 
of some archaic Michelin Man. The Australian material conforms well to both the 
original description of Gardner (1927) and with Geitler (1932). It differs from 
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Fig. 8. Stigonema a-c, S. miimtum a, habit tracing of part of thallus; b, terminal hormogonium; 

c, lateral axis arising from main axis, with lateral hormogonium on main axis (from Skinner 0089); 

d, e, S. nniltiparlitwn d, terminal hormogonium; e, lateral hormogonium (from Entwisle 2973). Scale 
bar = 10 pm, tracing not to scale. 
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Fig. 9. Stigonema multipartitum a, tracing of branching region of thallus; b, apical tip with primary 
cortication; c, secondary cortication and lateral initials; d, lateral bases, showing attenuation (from 
Entwisk 2978). Scale bar = 10 pm, tracing not to scale. 
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S. minulum in generally forming larger plants, and having a neat, ranked appearance 
in both primary and secondary cortication, as well as having hormogonia more than 
twice as large. Generally similar to S. mamillosum in field appearance, S. nniltipartitiim 
rarely shows tertiary cortication, and this is less rosette-like than S. maiiiillosum, and 
the hormogonia are large, grouped but not in whorls. 

The specimens from Carrington Falls, near Robertson {Entwisle 3016) show two kinds 
of mature thallus. Some thalli have older axes with well developed secondary 
cortication, where the cells in the whorls are large and rather square in face view and 
from which arise the hormogonangia. Others have axes with tertiary cortication of 
rosettes of smaller cells and few if any hormogonia. 

Specimens examined: Queensland: Birthday Ck Falls, Palmira Range, Cribb 719.4, 20 Dec 1973 
(BRI); Bowen Ck, Hinchinbrook Island, Cribb 894.6, 25Aug 1979 (BRI); Rainbow Ck Falls, 
Blackdown Tableland, Cribb 800.2, 3 Sept 1974 (BRI). 

New South Wales: North Coast: Boggy Ck, above Minyon Falls, Minyon Drive, off 
Nimbin-Goimengerry Rd, Entwisle 2978, 14 Jul 1999 (NSW). Central Tablelands: Bridal Veil Falls, 
Govetts Leap, Entwisle 2991, 4 Sept 1999 (NSW); Douglas Ck, the Pheasant Grounds, Entwisle 1902, 
6 Feb 1991 (MEL); Carrington Falls, Kangaroo R., Entzvisle 3016, 17 Apr 2000 (NSW). Central Coast: 
Deep Ck, near Wakefield Pathway, Elanora Heights, Entzvisle 2967, 20 Mar 1999 (NSW); West Head, 
Ku-Ring-Gai Chase National Park, Entzvisle 2927, 3 Jan 1999 (NSW); McCarrs Ck, Ku-Ring-Gai 
Chase National Park, Entzvisle 3040, 5 Aug 2000 (NSW). Southern Tablelands: creek into Lake 
Cootapatamba, Kosciuszko National Park, Entzvisle 3012, 17 Jan 2000 (NSW). 

5f. Stigonema mamillosum (Lyngbye) C. Agardh ex Bornet & Flahault, Ann. Sc. Nat. 
Bot., 7s, 5: 77 (1887). 

Bangia inainillosa Lyngbye, Tent. Hydroph. Dan. 85 (1819). 

Forming dark brown to black moss-like turfs, 5-10 mm high; thallus much branched 
primary axes, secondary axes widely spaced, often arising in twos or threes; primary 
axes 5Ci-85(-100) pm diam., secondary axes to 70 pm; apical region of 5 to 10 discoid 
cells, terminal cell domed; primary cortication of a whorl of 8 to 12 cells; secondary 
cortication by both longitudinal and transverse division into 2 to 8 cells per cell 
chamber; tertiary cortication into rosettes of 4 to 8 cells, in 5 or 6 groups of cell 
chambers, 3 to 5 groups per whorl; mature axes distinctly verticillate; sheath thick, 
lamellate, following contours of cell whorls, reddish to tea-brown; cells small, irregular 
subglobose to quadrate, grainy, bluegreen, 5-8(-10) pm diam.; heterocytes occasional to 
common, domed subglobose or quadrate, similar in dimensions to surrounding cells. 
Hormogonia short, usually in whorls lateral to axes, occasionally solitary, terminal on 
short laterals, of 6 to 8 cell equivalents, 15-25 pm long and 14-16 pm diam., in 
chambers with inner clear sheath and sometimes lamellate persistent outer sheath. 
(Fig. 10). 

Distribution and ecology: cosmopolitan. Most frequently found in cold unpolluted 
fast flowing streams in rocky terrain, as moss-like turf emergent at front and sides of 
boulders, sometimes among bryophytes and other algae on faces of waterfalls, in 
eastern Australia. 

Notes: Australian material conforms to descriptions in Geitler (1932) and Silva and 
Sant'Anna (1996). The distinctive rosettes of tertiary cortication and hormogonia in 
whorls separate it from S. midtipartitiim, while S. robustnm is usually larger, with less 
regular tertiary cortical whorls, and smaller, lateral hormogonia. 

There is a wide range in size of clumps from short barely macroscopic pieces through 
1 or 2 mm high tightly branched tufts to wiry, open branching, spreading moss-like 
easily visible patches, which may be hummock forming. Anecdotal evidence suggests 
that this taxon or a related one may be responsible for hummocks in bogs and fens in 
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Fig. 10. Stigonema mamillosum a, apical tip with primary cortication; b, secondary cortication; 
c, rosettes of tertiary cortication (from Skinner 0096); d, developing whorls of hormogonia; 
e, hormogonium on short lateral; f, sessile hormogonium (from Duretto 714); g, tracing of upper 
region of axes, to show branching (from Skinner 0096). Scale bar = 10 pm, tracing not to scale. 
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high country on the New England tableland. Other specimens with well developed 
tertiary cortication {Duretto 701) have a warty appearance about the axes. 

Specimens examined: Queensland: Lamington National Park, Cribb 544.2, 10 Sept 1963 (BRI). 

New South Wales: Northern Tablelands: Boundary Ck Falls, Moogem State Forest, Skinner 0096, 
22 May 2000 (NSW); Coombadjha Ck, Washpool National Park, Skinner 0103, 22 May 2000 (NSW). 
Central Coast; Lovett Bay, Ku-Ring-Gai Chase National Park, Eniwisie 2926, 3 Jan 1999 (NSW). 
South Coast: Tianjara Falls, Duretto 701, 30 Oct 1995 (MEL); tributary of Plain Back R., Wadbilliga 
National Park, Duretto 714, 1 Nov 1995 (MEL). 

5g. Stigonema robustum Gardner, University of California Publications 14: 9 (1927). 

Moss-like tufts, 5 mm or higher, often spreading widely, yellowish, reddish or bluish 
brown when live, drying black, sometimes attached to the substrate by calloused 
rhizoidal pads (Fig. 11c); tlwlliis axes multiseriate, except in tips, primary cell divisions 
longitudinal, giving rise to whorls of 10-12 cells, secondary cortication by further 
longitudinal division or by transverse or oblique division, with radiating tertiary 
cortication perpendicular to the axis leading to a single or double whorl of cells in 
rosettes which may become defluent, mature axes distinctly verticillate, 
(75-)90-120(-150) pm wide; sheath relatively thin, becoming worn and tattered on 
older axes, lamellate and yellow stained when young becoming darker and opaque 
with age; cells subquadrate in face view, with thick cell chambers, to 15 pm long, 
6-10(-15) pm diam. but usually much smaller; helerocytes lateral, similar to vegetative 
cells, variable in occurrence. Hormogonia very short, in own em'elope, 10-15 pm long, 
8-10 pm wide, in apices of short lateral axes, with terminal pore, divergently 
lamellated sheath, which is persistant. (Fig. 11). 

Distribution and ecology: recorded from China and Brazil. The Australian collections 
are mostly montane, in or beside running water, in association with other clean water 
algae. 

Notes: Both Gardner (1927) and Geitler (1932) describe hormogonia crowded in short 
branches. Silva and Sant'Anna (1996) did not observe reproductive structures of any 
kind. Australian material showed short, encapsulated hormogonia in the tips of short 
laterals, not readily distinguishable from new growth in other apices except for the 
opening of the chamber. These were not 'congested'. In other respects the material 
appears to fit published descriptions of this taxon. 

Some ends of branches in Betche Feb 1903 are calloused. While not as marked, small 
areas of irregular lateral development can be seen in some other specimens, and may 
be points of contact or attachment with surrounding surfaces, similar to rhizoidal 
development in other organisms. 

A number of specimens of the last two taxa show infection by a microfungus, which 
lives in the outer sheath layers of the axes and pushes through the sheath to release its 
propagules. The presence of the fungus does not seem to affect the health of the host plant. 

Although we have circumscribed seven species in Australia, there may in reality be 
only one or two species in the strict biological sense. Specimens such as Cribb 789.U, 
which show the form of S. ocellahun at the edges of an extensive mat with increasing 
cortication in older parts, indicate that maturity and habitat may play very 
considerable parts in the expression of the phenotype. We have seen many collections 
where fragments exhibit features of several taxa. There is considerable scope for 
culturing and molecular studies on the Stigonemataceae, which may clarify 
relationships and ranges of variability. 

Specimens examined: New South Wales: Northern Tablelands; Boundry Ck, Moogem State Forest, 
Walsh s.n., 16 Sept 1994 (MEL); Bullock Ck, Point Lookout Rd, Skinner OttVa, 24 May 2000 (NSW). 
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Central Tablelands: Rodriguez Pass, Blackheath, Bctchc s.n,, Feb 1903 (NSW). Central Coast: creek 
going into Lovett Bay from West Head Rd, Ku-Ring-Gai Chase National Park, Entivisle 2926 & 2927, 
3 Jan 1999 (NSW). Southern Tablelands: Snowy R., Charlotte Pass, Entwisle 1574, 12 Nov 1988 
(MEL); Spencers Ck, Charlotte Pass, Entzvisle 1569, 11 Nov 1988 (MEL); Merrits Ck, Entivisle 3006, 
3007b, 17 Jan 2000 (NSW); Endrick R., 5 km NE of Nerriga, Entivisle 1879, 6 Feb 1991 (MEL). 


Conclusions 

There is clearly much collecting and research to be done to achieve a more complete 
picture of these Cyanophytes in Australia. We have yet to find any endemic taxa in the 
three families documented here. Biogeographical information is at present inadequate 
to indicate connexions with other floras, other than to suggest some links with the 
north-west Pacific. 



Fig. 11. Sligonema robustum a, apical tip; b, two short laterals with hormogonia (from Skinner 
0177a); c, rhizoidal pad; d, tracing of tip of thallus, to show branching and pads (from Betclie 1903). 
Scale bar = 10 pm, tracing not to scale. 
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Non-marine algae of Australia: 

3. Audouinella and Balbiania (Rhodophyta) 

Stephen Skinner and Timothy J. Entwisle 


Abstract 


Skinner, S. and Entwisle, T.J. (Rotjnl Botanic Gardens Sydney, Mrs Macquaries Road, Sydney NSW 2000, 
Australia) 2001. Non-marine algae of Australia: 3. Audouinella and Balbiania (Rhodophyta). Telopea 
9(3); 713-723. Four species of freshwater, uniseriate red algae (Rliodophyta) from Australia are 
documented and distinguished, and their distribution in New South Wales outlined. 
The occurrence of Audouinella hernmnnii in NSW has been confirmed, and its range extended, while 
A. eugenea, previously reported from Queensland, is shown to be quite widespread in northern 
NSW and Lord Howe Island. A new species, A. scopulata, is described from creeks in the 
sandstone area around Sydney. The endophyte of Batrachospermales, Balbiania investiens, is 
reported in detail for the first time from the Australian region. 


Introduction 


The freshwater members of the genus Audouinella are common but infrequently 
collected cushion-like red algae found free living or as epiphytes on other vegetation 
in small but permanent waterways in most parts of the world. Records in Australia 
have been infrequent in the past (Entwisle 1989; Entwisle & Kraft 1984), perhaps 
because of a greater interest by collectors in the algae of still-water areas, like lagoons, 
swamps and dams. Recent collections in the highlands of New South Wales and the 
Hawkesbury Sandstone area have demonstrated the presence of at least three species 
in that state, one of which is new to science. 

An endophyte referable to Balbiania, has been noted in a number of samples from 
Australia, but rarely reported in the literature. Gunning et al. (1987) and Entwisle 
(1989) report the genus as an endophyte of Batrachospermuni, Nothocladus and Sirodotia, 
but without description. 


Materials and methods 


Wet material was preserved initially in 5% commercial formalin, later replaced with 
70% alcohol (with 5% glycerol). Microscope preparations were stained with aniline 
blue, toluidine blue or LugoTs Iodine before mounting in 'Karo' (10% replaced with 
40%). Herbarium abbreviations follow Holmgren et al. (1981). 


Thi,s research was funded through the NSW Biodiversity Strategy 
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Determination of appropriate nomenclature has been made by comparison with recent 
published revisions for the taxa rather than comparison with type material, as the 
difficulties outlined in Skinner and Entwisle (2001a) apply in this case as well. 

Taxonomy 

Acrochaetiaceae 


Audouinella Bory 

A genus of both marine and freshwater Rhodophyta, with many marine taxa and a 
small but widespread group of freshwater taxa, including the Type species, 
A. Iteriimiinii (Roth) Duby. In Australia three or four freshwater taxa are recorded from 
Queensland, New South Wales, Victoria and South Australia (Entwisle 1994), with 
most records being of A. Itermnnnii, and the description in Entwisle and Kraft (1984) is 
sufficiently broad to encompass all taxa discussed below. Members of this genus have 
been revised recently (Necchi et al. 1993a, 1993b; Necchi & Zucchi 1995). 

Key to the species in New South Wales 

1 Lateral branches produced more or less evenly throughout the tuft; branch angle frequently 

between 20-30" to main axis; monosporangia on several times branched short lateral 
(fasciculated) systems with central axis . A. hermannii 

1* Lateral branches most frequent in upper parts of tuft; branch angle frequently 15“ or less; 
monosporangia not as above . 2. 

2 Rhizoidal system unspecialised; monosporangia large (c. 15 pm in diameter) and spherical on 

well developed, sometimes palmate, short laterals . A. eugenea 

2* Rhizoidal system ropey and plait-like; monosporangia ellipsoid, c. 10 pm in diameter, on one- 
celled pedicel or sessile . A. scopulata 


Audouinella hermannii (Roth) Duby in DC., Bot. Gal. 2: 972 (1830). 

Confenm henmnnii Roth, Cat. Bot. 3:180 (1806). 

Plants macroscopic, to 15 mm high, and composed of numerous uniseriate filaments, 
reddish. Basal si/stem a prostrate open system on host or rock; erect system much- 
branched filaments with laterals forming at angles of 20-30° to the main axis; 
branching by laterals of indeterminate length throughout the tuft, so whole having a 
dendroid appearance; rhizoidal filaments little different from erect axes, except cells 
more undulate and slightly thicker walled; vegetative cells of erect filaments cylindrical, 
thick walled, (18-)30-55(^0) pm long, (6-)9-10(-15) pm diam., terminal cell domed, 
parietal plastid a reticulate system of irregular discoid fragments; hairs, when present, 
one-celled, terminal on lateral branches, narrow, 60-120 pm long, 2-2.5 pm wide. 
Monosporangia carried on short, oppositely branching laterals, in which the main axis 
may have 4 or 5 cells, the lower 2 often without laterals, and the side axes developing 
on upper 1 or 2 cells; monosporangia develop in groups of two or three, fresh spores 
developing inside old sporangium wall; ovoid to ellipsoid, 9-12(-14) pm long, 
6-10(-ll)pm diam. Sexual structures not seen in New South Wales collections. (Fig. Id). 

Distribution & habitat; Found as coatings on rocks, and occasionally bryophytes 
(when the mass of tufts look like bunches of currants), or the blades of submerged 
aquatic macrophytes, in fast flowing, cold, clear mountain streams. Apparently 
widespread in eastern mainland Australia with previous published records from 
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Victoria and South Australia (Entwisle & Nairn, 1999). Only New South Wales and 
Queensland specimens, held at NSW, examined on this occasion. 

Notes: The New South Wales material cited above has a general morphology similar 
to Brazilian material described by Necchi and Zucchi 0995), and the dimensions 
similar to both the type and the North American material of Necchi et al. (1993a). 
Harper and Saunders (1998) using a Victorian collection comparable with the New 
South Wales material and sequenced by Vis et al. (1998), showed 100% 
complementarity in rbcL gene sequences between Australian ancl North American 
material. No sexual or tetrasporic material was observed in New South Wales 
material. A Queensland population {Entwisle 2982) showed sexual stages comparable 
with those described by Drew (1935). 

Specimens examined: Queensland: Nixons Ck, between Nagarigoan Falls and Ballanjui Cascade, 
Binna Burra area, Lamington National Park, Entwisle 2983, 17 |ul 1999 (NSW). 

New South Wales: Southern Tablelands: Jacobs (Tongaroo) River, near confluence with Snowy 
River, N.C.Wnlsh s.n., Jan 1994, (MEL); Pipers Ck, Jindabyne-Mt Kosciusjzjko road, Entwisle 1571, 
11 Nov 1988, (MEL); Leather Barrel Ck, Alpine Way, Entwisle 1578, 12 Nov 1988, (MEL); Thredbo 
River, near Jindabyne, Enhuisle 1577, 12 Nov 1988, (MEL); Bradneys Gap Rest Area, 12 km N of 
Khancoban, B. Archer 505, 23 Dec 1996, (MEL); 

Audouinella eugenea (Skuja) Jao, Sinensia 10; 362 (1940). 

Chnntransia cit;^cnca Skuja, Beili. Bat. Centralb. 52:177 (1934). 

Plants macroscopic, pulvinate, 5-7 mm high, composed of numerous uniseriate 
branching filaments from a compact rhizoidal base, dark reddish, frequently on 
aquatic mosses. Erect system much branched throughout, laterals forming at angles of 
1^ 20(-25)‘’ to the main axis but curving back to be more or less parallel; rhizoidal 
filaments thick walled and undulate; zw^etative cells of erect axes cylindrical, thick 
walled, (20-)30-60 pm long and 10-12 pm diam., terminal cell long and domed, 
plastids parietal, densely reticulate; hairs absent in specimens examined. 
Moiwsporangia carried on palmate short lateral branches of closely appressed 
subdeltoid cells, branching mostly away from the axis; monosporangia subglobose, 
14-16 pm long, 14-15 pm diam., mother-cell wall persistent. (Fig. 1 a-c). 

Distribution & habitat; found as tufts, sometimes crowded, so looking like clusters of 
berries, on aquatic vegetation in New South Wales. Recorded from a coastal cavern in 
Queensland (Cribb 1965), and from Asia and both North and South America 
(Carmona and Necchi 2001). 

Notes; The main distinctions between this taxon and A. hermannii are in the form of 
the sporangial branches and the size of the monosporangia. The short laterals in 
A. hermannii have a distinct candelabra-like form, sometimes described as fasciculate, 
separate, cylindrical (at least in the lower parts) cells and ellipsoid spores, 9-12(-14) pm 
long, 6-10(-ll)pm diam. A. eugenea has a close packed short lateral branch, subdeltoid 
cells and subspherical sporesl4-16 pm long, 14-15 pm diam. A less reliable distinction 
can bo made by comparing the manner of the longer laterals: the angle with the main 
axis is generally narrower than for A. hermannii, (15-20" cf. 20-30") and there is a 
tendency for the laterals to grow parallel with the main axis, giving some appearance 
of fasciculation, though not as marked as in the following species. 

Australian material agrees in dimensions with Jao (1941) although the subglobose 
form of monosporangium is distinctive and these are produced on both sides of the 
branches. It also corresponds to Skuja (1934) and Cribb (1965), except where the 
monosporangial laterals show greater development (Fig. Ic). 

A collection of Audouinella from the Brunswick River in northern N.S.W. {Entwisle 
2979) was found among the rhizoids at the base of Batraclwspermum antipodites and 
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Fig. 1. Audouinella: a-c Audciiinella eiigeiica, a, erect axis, showing narrow branch angle, and 
scattered monosporangial laterals; b, c, palmate monosporangial laterals {Skinner 0203); 
d, Audouinella liennannii, monosporangial lateral (B. Archer 505). Scale bar = 25 pm. 
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may perhaps be its 'chantransia' (or sporophyte) phase. Some axes of this specimen 
had sections of short, broadly deltoid cells in the upper parts which supported 
alternate lateral branches. Monosporangia similar to those of A. eugciicn were present 
on long-celled axes. One fragment showed two audouinelloid axes and a new 
Bntrachospermum axis apparently arising from the same filament. 

Specimens Examined: New South Wales: Central Western Slopes: Guntawang Bridge, Cudgegong 
River, 8 km from Guigong, Eiihvhle 2883, 17 Jul 1997 (MEL). Northern Tablelands: MacDonald 
River, Bendemecr, Skinner 0070, 21 May 2000 (NSW); Apsley Falls, Apsloy River, 20 km east of 
Walcha, Skinner 0203, 25 May 2000 (NSW). North Coast: Boat Harbour, Lord Howe Island, Conn 
4362, 4367, Brown & Downs, 16 Nov 2000 (NSW). 

Audouinella scopulata Skinner & Entwisle sp. nov. 

Thallus pulvinatus ad 5 mm altus, systematice rhizoidali intertexto funiculare, axibus 
erectis longis atque ramulis lateralibus in fasciculis scopulatiformibus supra 
formantibus; ramuli laterales ad axem fere paralleli (ad angulam 15-20°); 
monosporangia aut sessilia aut breviter pedicellata in axibus supernis singularibus 
ovoideisque, 12-15 pm x 8-10 pm; monoecius; spermatia in ramulis lateralibus 
brevibus, trichogyna itidem in ramulis similibus frequentiter apicem versus, ramulis 
carpogonialibus furcatis; carpogonia monosporiis similia saepe in ramulo secunda. 

Holotype: McCarrs Creek, near Duckholes Picnic Area, Ku-Ring-Gai Chase National 
Park, Entwisle 2929, 3 Jan 1999 (NSW). 

Plants macroscopic, 7-10 mm high, composed of numerous uniseriate erect filaments 
and a compact basal system of rhizoids, reddish. Basal system a complex mat of 
interwoven rhizoidal filaments, or a disc of squat many-sided cells; erect system of 
much-branched uniseriate filaments, with short and long laterals developing at very 
acute angles to the main axis, so that erect branches arc all parallel; branching 
concentrated in upper two-thirds of tuft, most laterals reaching the same level, giving 
a broom-like appearance to axes; rhizoidal cells in the interwoven parts undulate, 
(15-)35-50 pm long, 10-12(-20) pm diam., contents pigmented, arising from lower 
cells of erect axes, leading cell terminally rounded; cells in adjacent rhizoidal filaments 
may anastomose and broaden so as to form a disc-like basal system; vegetative cells of 
main branches (25-)45-55 pm long, (12-)15-18 pm diam., thick-walled, plastids 
parietal, reticulate, cells narrowing slightly above, terminal cell rounded; hairs, when 
present, long, with bulbous base, terminal on lateral branches. Monoecious. 
Spermatangia on short laterals, of 1 or 2 cells supporting subdeltoid cells with 2 or 3 
ellip.soid or pyriform small cells with spermatial packets on top; trichogyne 25-35 pm 
long on a short lateral branch towards tip of a vegetative filament often with 
spermatangia on adjacent cells. Following fertilization, the carpogonial branch 
becoming candelabra-like and cov'ered, often on one side only, with ellipsoid 
carpospores, similar in shape to monosporangia, 15-18 pm long, 12-15 pm diam. 
Monosporangia developed in the upper, thickly branched parts of axes, either on a 
single-celled lateral or terminal pedicel, or a 2 or 3 colled lateral, which branches once 
(or twice), or sessile on the top 2 or 3 cells of a filament, and occurring singly, 
12-15(-18) pm long, (7-)8-12(-15) pm diam. (Figs 2 & 3) 

Etymology: The specific epithet scopulata is derived from the latin (scopae) for a broom 
made of twigs, a besom, which the bundles of laterals on main axes resemble. 

Distribution and habitat: found on rocks and bryophytes in warm temperature 
streams, either as tufts in sluggish water or as a reddish black felt several centimetres 
across in the splash zone of waterfalls or in seepages. Only recorded from the Blue 
Mountains and Sydney Sandstone areas of New South Wales. 
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Fig. 2. Audouinella: a-f Audouinelln scopiilnta, a, tip of erect axis; b, lateral branch with hair; 
c-e, monosporangia I laterals in various stages of development; f, intertwining rhizoidal system 
{Entwislc 2929). Scale bars: a-e = 25 pm; f = 25 pm. 











































Skinner and Entwisle, Non-marine algae of Australia: 3. Audouinella and Balbiania 


719 



Fig. 3. Audouinella: a-d A. scopulatn, a, spermatangial laterals; b, developing trichogynes 
c, mature trichogyne; d, carpogonial branch (Eiitunsle 2929). Scale bars: a = 25 pm; b-d = 25 pm. 
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Notes: Where abrasion or grazing damage has occurred two forms of regrowth are 
observed. The top cell may give rise to two new cells that may develop as short 
branches with reproductive structures. Alternatively the new top cell may be a hair 
initial, which is quickly broken, and new upward growth may come from the cells 
immediately below the top cell. 

The branch angle displayed by our material is similar to that for A. lenella (Skuja) 
Papenfuss, and distinctly different from that of A. hmimiiiiii. The vegetative cells of A. 
scopulata are much thicker than A. teiielln (12-15 pm cf. 4-6 pm; see Necchi and Zucchi 
1995), and tetrasporic material has yet to be found. The process of sexual reproduction 
appears to be similar to the pattern described for Aiidouinelln Iwrniaiuiii (as 
Rlwdocliorton violacciiin) by Drew (1935) and Necchi et al. (1993a). 

Specimens Examined: New South Wales: Central Tablelands: Jenolnn Caves, Jenolan River near 
Oberon, Entivisle 1918,7 Feb 1991 (MEL). Central Coast: Gordon Ck, Killara, Entiuisk 2475 ,15 Nov 
1995 (MEL); Creek into Lovett Bay, West Head Road, Ku-Ring-Gai Chase Nat. I’k, Entwisk 2927 
3 Jan 1999 (NSW); McCarrs Ck near Duckholes Picnic Area, Ku-ring-gai Chase Nat. Pk, Entwisk 
2928, 3 Jan 1999, (NSW), Entwisk 3042, 3043, 3045, 5 Aug 2000 (NSW). 

Balbianiaceae 

The Balbianiaceae, and the Balbianiales, were established recently by Sheath and 
Muller (1999) to include Bnlbiania and Rhododrnpanmidia, on the basis of specialised 
reproductive structures (spermatangial branches) and DNA sequence data. 

Balbiania Sirodot 

A genus wdth previously two species, B. invesliens (Lenormond) Sirodot from Europe, 
and B. nieiospom Skuja from New Zealand. Bnlbiania is an endophyte, and while both 
species have been placed in Aitdouinella at one time or another, most recent work 
(Leukart & Knappe 1995; Sheath & Muller 1999; Carmona & Necchi 2001) suggests this 
is a distinct genus, more closely related to Rhododraparnaldia. Bnlbiania nieiospara has 
been removed to AiidouineUa once again, as it does not develop the specialized 
spcrmatangia characteristic of the genus. 

Balbiania investiens (Lenorm.) Sirodot, Ann. Sci. nnt. Bob, Ser. 6, 111 : 149 (1876). 

Chnntransin investiens Lenorm. in Kiitzing, Sp>ecies algannn: 431 (1849). 

Endophytic, rhizoidal thalli, growing among the cortex of species of 
Batrachospermales. Rliizoids extensive and interweaving, mostly of fusiform cells with 
occasional larger, irregular to balloon shaped cells close fitting among the cortical host 
cells; erect processes uniseriate, arising either from the upper corners of balloon cells or 
sub-terminally from the fusiform cells, of 2 or 3 obpyriform cells, often forking and 
with the terminal cell(s) clavate to ellipsoid, shorter, with a long seta; axial initials 
along the stoloniferous rhizoidal processes clavate. Monosporangin scattered 
throughout the thallus, lateral to inflated cells, or terminal, subtended by one of a pair 
of cells on a subterminal inflated coll, clavate to subglobose, 6.0-7.5 pm long, 
(4.5-)5.5-6.0 pm diam. No definite sexual structures observed. (Fig. 4). 

Distribution and habitat: endophytic in species of Batrachospermales growing in fast 
flowing streams, also recorded from Europe and North America. 

Notes: Our Australian specimens have distinctive elongate obpyriform cells in their 
short erect filaments, rather than the cylindrical ones of B. investiens as illustrated by 
Leukart and Knappe (1995) and Sheath and Muller (1999). The Australian material has 
not been found with sexual stages, but has plenty of monosporangia, which are more 
inflated than those illustrated by Leukart and Knappe (1995) and only paired in the 
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Fig. 4. Balbiania; a-d Balbiania invcstiens, a, endophytic filaments; b, endophytic axis with 
numerous monosporangia; c, d, erect processes among outer cortex of host (Batrachospennwn sp.) 
{Skinner 0143). Scale bar = 10 pm. 
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manner described above when terminal to erect filaments, not opposite along 
filaments as in Sheath and Muller (1999). Australian material is also finer in 
dimensions than that described by Leukart and Knappe (1995). However, until more 
collections become available, and since we recognise the plasticity of endophytic 
organisms, it seems best to retain this form within B. iiwestiens. 

Endophytic red algae have been noted by the second author on collections of other 
algae in the past, e.g. collections of Batrnciwspmmim umttsii from Wilsons Promontory, 
Notlwcladus spp. and Sirodotin sp. from the Yarra River, and Batraclwspcrmuin tlienquuiii 
from Barren Grounds Nature Reserve and elsewhere. They may represent further 
records of this species, and a broader survey is warranted. As the worldwide dispersal 
of Balbiania raises some interesting biogeographical questions, it would be most 
interesting to establish the phylogenetic relationship of this taxon. 

Specimens Examined: New South Wales: North Coast: bridge over Little Murray River, Waterfall 
Way, c. 6 km W of Dorrigo, in Balmchospermum sp. aff. dwmpium, Skinner 0143, 24 May 2000 (NSW). 

Victoria: Little Yarra River, Yarra Junction, c. 9 km SW of Warburton, in Batrachospermnm zimttsii, 
Entwisle 3103, 29 Dec 2000 (NSW). 
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Non-marine algae of Australia: 4. Floristic 
survey of some colonial green macroalgae 

(Chlorophyta) 


Timothy J. Entwisle and Stephen Skinner 


Abstract 


Etitxuisle, T.J. and Skinner, S. (Royal Botanic Cardens Sydney, Mrs Macquaries Road, Sydney NSW 2000, 
Australia) 2001. Non-marine algae of Australia: 4. Floristic survey of some colonial green macroalgae 
(Chlorophyta). Telopea 9(3): 725-739. Four genera in the Tetrasporales (Chlorophyta) are 
documented from Australia; Tetrasporidiiim javanicum Mobius is newly recorded, Tetraspora 
gclatinosa (Vaucher) Desvaux is confirmed for this country, and the distribution of Palmellopsis 
gclatinosa Korshikov and Parallela novae-zealandiac E.A.Flint arc extended. A further gel-forming 
damp terrestrial taxon, Gloeocyslis polyderinalica (Kiitzing) Hindak (Radiococcaceae, Chlorococcales) 
is newly reported from Australia, and the conspicuous, gel-coated, Coleochaete areolata 
(Coleochaetaceae, Coleochaetales) is described as new to science. These six taxa are among the most 
commonly encountered colonial green macroalgae in Australian inland areas. 


Introduction 


This is the fourth in our series of floristic papers (Skinner & Entwisle 2001 a,b,c) 
documenting freshwater macroalgae in Australia. Until recently, macroscopic colonial 
green-algae (Chlorophyta) collected in Australian inland waters were uncritically 
assigned to either Tetraspora Link or Palmella Lyngbye (see Day et al. 1995). There are 
at least three other genera of Tetrasporalean macroalgae represented in this country; 
Palmellopsis Korshikov, and Parallela E.A. Flint, first reported by Entwisle (1989), and 
Tetrasporidiiim Mobius, first reported by Entwisle et al. (1997). Published records of 
Tetraspora from Australia have been seldom substantiated by evidence of 
pseudoflagella and possibly referred, in part, to Palmellopsis and/or Tetrasporidiiim 
species. We can distinguish, with certainty, species in each of the four genera occurring 
in south-eastern Australian streams: Palmellopsis gelatinosa Korshikov, Parallela novae 
zealandiae E.A. Flint, Tetraspora gelatinosa (Vaucher) Desvaux, and Tetrasporidiiim 
javanicum Mobius. Two species of Palmella have been reported from Australian mland 
waters, P. liyalina Brebisson by Hardy (1913) from Victoria and P. mucosa Kiitzing by 
Playfair (1917) from New South Wales, but we have not been able to locate material of 
either record. Playfair's notebooks, held in the archives at NSW, have sketches and 
notes on parmelloid algae, but none appear to be vouchered in any cT his spirit collection. 


This research was funded through the NSW Biodiversity Strategy 



Variety 
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Our justification for including the other two genera discussed here, Gloeocystis and 
Coleochaete, arises from their similarity to the Tetrasporalean algae in field form. They 
also form visible, jelly-like, green colonies in fens, bogs, the faces of waterfalls and on 
damp ground. Coleochaete species are often encountered growing on host plants in 
similar habitats to Tetraspora and Tetrasporidium. 

Gloeocystis has been narrowly circumscribed by Hindak (1978) to include only 
terrestrial taxa, so that the planktonic taxa described by Playfair (1916) are now 
referred to other genera and species among microalgal Chlorophyta. The Gloeocystis 
species described here is one example of those algae that form gelatinous masses in 
moist terrestrial and irregularly inundated habitats and has been included in the 
present paper to encourage interest in taxa from such habitats. Various other 
Chlorophyta may also be encountered: e.g. the desmid Cylindrocystis sp. collected from 
the edge of a walking track, Bathurst Harbour, Tasmania {Entwisle 2529)} an 
unidentifiable palmelloid from Ku-Ring-Gai Chase, New South Wales (Entwisle 3015); 
and a Coccomyxn (probably C. gloeohotridiformis Reisigl.) from Hermons Road, near 
Dover, Tasmania (Weller, 20 Jul 1995 (MEL2069962)). 

Quite a number of other algal groups, separate from the Chlorophyta, may, on 
occasions, develop gelatinous bodies around populations of cells. Some of the cells 
may show a grainy, uniform cytoplasm with no distinguishable organelles (under the 
light microscope) and are probably referrable to the Cyanobacteria. They frequently 
have cytoplasm that ranges in colour from washed-out blue or mauve through various 
shades of dull green to khaki, and the gel may be yellow, brown, bottle green or 
approaching black. Recent collections include Aplmnotliece spp. (Skinner & Entwisle 
2001a); as well as Chroococcus sp. aff. C. ercegovicii Komarek & Anagnostidis on the 
mortar between sandstone blocks of a retaining wall in Annandale, NSW (Skinner 
0290);and C. tenax (Kirchner) Hieronymus on the walls behind a waterfall. Blarney Ck 
near Morisset, N.S.W. (Cherry 336). Others may show discernible organelles, with 
plastids ranging in colour from yellowish green to golden-green. Such algae may 
belong to the Chrysophyta (see note on Tetrasporopsis fuscescens (A.Braun ex Kutzing) 
Lemmermann after Pnrallela novae-zealandiae) or, if the cytoplasm is confined in 
siliceous cases, may be diatoms. Further collecting may rev^eal many other and diverse 
taxa exploiting a moist terrestrial or occasionally inundated habitat in Australia. 


Materials and methods 

As this is a floristic study (sensu Skinner & Entwisle 2001a) in general type material has 
not been examined. Methods are documented in Skinner and Entwisle (2001a); 
herbarium abbreviations follow Holmgren et al. (1981). 


Key to the genera 

1 Colony a firmly attached gelatinous mass, with cells in filamentous axes. 2 

r Colonies attached or free-floating, with non-contiguous cells . 3 

2 Cells usually supporting a seta in a long sheath . Coleochaete 

2* Cells without such setae, branches terminated by multicellular hairs . Chaetophoral 


3 Colonies solid and often subaerial; cells in groups of one, two or four in concentric envelopes 
. Gloeocystis 


3* Colonies aquatic and diaphanous; cells not in envelopes, in various groupings . 4 

4 Cells with pseudoflagella, in discrete groups of four . Tetraspora 

4* Cells without pseudoflagella, in groups other than four. 5 
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5 Colonies of confluent ribbons; paired cells in parallel rows . Parallela 

5* Colonies saccate or bullatc; cells not in parallel rows. 6 

6 Colonics lacunate; cells in one layer, in groups of multiples of four. Tetrasporidium 

6* Colonies entire or lacerate; cells scattered through the matrix . Palmellopsis 


Tetrasporales: Tetrasporaceae 


Tetraspora Link 

The cells in Tetraspora are usually grouped in fours, mostly towards the periphery of 
the colony, with pseudoflagella (not always apparent). Ettl & Gartner (1988) recognise 
four microscopic and three macroscopic species in Tetraspora. Six names had been 
ascribed previously to taxa possibly referrable to this genus for Australia (Day et al. 1995), 
and the status of these names is discussed below. One macroscopic species is outlined 
from Australian collections. 

Tetraspora gelatinosa (Vaucher) Desvaux, Obs. pi. Angers 18 (1818). 

Coloin/ spherical, saccate or cumulous, variable in size from 0.5-2 cm for regular 
colonies, to 10 cm or more, usually 0.5-1.0 mm thick, irregular in shape, green (but 
sometimes mucilage becoming brownish). Cells spherical to slightly ellipsoid, 6-10 pm 
diam., somewhat compactly arranged towards outside of matrix, pyrenoid single, sub- 
basal, pseudoflageila not appearing to extend beyond mucilage. Akinetes spherical, 
brown, 9-15 pm in diameter. (Fig. 1). 

Distribution and habitat: widespread throughout the world; known from scattered 
streams in mountain ranges of eastern Australia, mostly at higher altitudes. Occurs 
here in mostly pristine waters with macroalgae such as Spirogyra spp., Scytoneina 
Iwfuiannii C. Agardh, Oedogoniitm spp., Stigonema sp. and Batrachospermum antipodites 
Entwisle. 

Notes: Although cells may sometimes appear to be irregularly arranged in a squash 
preparation, the cells tend to remain in groups of four (Fig. lb), or less commonly two. 
The pseudoflageila are difficult to observe in preserved material but can always be 
seen under phase contrast (Fig. Ic), and usually stain well with toluidine blue. 
Pseudoflageila are immobile (they lack the two central microtubules of functional 
flagella) and zoospores and gametes apparently produce new flagella after shedding 
their pseudoflageila (Bold & Wynne 1985). No motile cells were observed in this study. 

The irregularly expanded colonies of T. gelatinosa differ from those of T. lubricn, which 
repeatedly split and often become perforated, and those of T. cylindrica (Wahlenberg) 
C. Agardh, which are cylindrical and tough in consistency. However Ettl & Gartner 
(1988) emphasise the ciifferences in pyrenoid form as being the key separator of 
T. Inbrica and T. gelatinosa. The fen-growing plants in Skinner 0165 were distinctly 
lacerate but lacked the distinctive pyrenoids of T. Inbrica. In the absence of voucher 
specimens for Valerie May's records of T. Inbrica (Roth) C. Agardh (May & Powell 1986; 
May 1988) it is difficult to determine if these also fit better in T. gelatinosa as described 
here, although the collection sites (downstream from the Chaffey Dam on the Peel 
River, on the Northern Slopes, and Carcoar Dam in the Central Tablelands, N.S.W.) are 
appropriate. The Australian material we have examined differs little from the 
description for European T. gelatinosa and so we have maintained it as such. Whether these 
species distinctions are tenable cannot be gauged from the limited material examined. 

Specimens examined: Queensland: Mt Coot-tha, 21 Apr 1983, Cribb 968.4 (BRI). 

New South Wales: Northern Tablelands: Gloucester R., Barrington Tops National Park, Entzvisle 
1971 ,10 Fob 1991, (MEL); fen beside Oaky R., Barokee rest area. Cathedral Rock National Park, 
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Skinner NE026 ,15 Apr 1997 (NEU) and Skinner 0165 ,24 May 2000 (NSW); Oaky R., gate to national 
park. Cathedral Rock National Park, Skinner 0172, 24 May 2000 (NSW); Tea tree Falls, Styx R., New 
England National Park, Skinner 0183, 24 May 2000 (NSW). South Coast: Minnamurra R., 
Minnamurra Falls, Entwisle 1890, 6 Feb 1991 (MEL); Douglas Ck, Pheasant Ground, Entxvisle 1900, 
6 Feb 1991 (MEL). Southern Tablelands: Sawpit Ck, Jindabyne-Mt Kosciuszko Rd, Enizuisle 1575,12 
Nov 1988 (MEL); Genoa R., Rockton, Entwisle 1846, 4 Feb 1991 (MEL); 

Victoria: Mt Baw Baw, Ducker s.n., 11 Apr 1970 (MEL); Lake Mountain, Entwisle 2445, 30 Dec 1994 
(MEL). 

Historical note: There is a record of T. gelatinosa from Rosstown, Victoria (Hardy 1906), 
but no voucher specimen found in MEL. 

The following taxa have been ascribed to Tetraspora in older literature for Australia: 

T. bullosa (Roth) C. Agardh: Victoria (Watts 1887). Presumably Monostroma biiUosum 
(Roth) Wittrock. 

T. explanala C. Agardh: Sulphate, Queensland (Schmidle, 1896; Bailey 1898,1913) = T. 
gelalinosa (following Ettl & Gartnerl988). 



Fig. 1. Tetraspora geintinosa (a-d, Entivisle 1890). a, cells in unsquashed mount, b, cells in squashed 
mount, in groups of four, c, cells under phase contrast showing pseudoflagella, d, cells showing 
pyrenoids. e, empty akinetes {Entwisle 1900). 
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T. intricata Berkeley & Harvey: St Patrick's River, Tasmania (Harvey 1860,1863; Bonder 
1880). Only known from type locality. Bailey (1893) quotes Harvey's (1863, p. 342) 
description for this taxon, but the diagnosis says only that cells are 1 /2000 of an inch, 
the whole thing is perforated, and the cells are in 4's, and as if in more or less one row. 
Bailey regretted that the state of the specimen (Gunn collection, but not held at NSW) 
did not allow further clarification. 

T. laciistris Lemmermann: Yan Yean Reservoir, Victoria (West 1909) = T. lemmermnnnii 
Fott. Considered by West to be a stage in the life history of Sphaerocystis schroeteri 
Chodat (but .see Fott 1972, p. 71). 

In the absence of published descriptions (except for T. lacustris), none of these taxa can 
be reconciled with the species described in the present paper. 

Tetrasporales: Palmellopsidaceae 
Tetrasporidium Mobius 

Tetrasporidium is characterised by its repeatedly perforated mature thallus, the cells 
being at the periphery, and the absence of pseudoflagella (although obscure 
motionless flagella are apparently often present). The overall morphology of the 
thallus and cells in all Australian collections is concordant with that described and 
illustrated for species of this genus by Ett! & Gartner (1988), who recognise three 
species- T. javankiim (the type species), T. Inndii Pandey, Tiwari & Pandy (1980) from 
India, and T. fottii from Czechoslavakia. On\y J. javanicnm has been found in Australia. 

Tetrasporidium javanicum Mobius, Ber. dt. hot. Gcs. 11: 122-123, t. 8 f. 6a—g (1893). 

Colony irregularly net-like and folded, c. 1-3 cm long (but probably capable of growing 
much bigger), paper thin, spreading to 3 cm wide, green, with perforations of various 
sizes Cells spherical to slightly ellipsoid, 5-13 pm in diameter, usually compactly 
arranged in single outer layer; chloroplast cup-like or lobed, pyrenoid central or 
peripheral; no reproductive structures observed with certainty. (Fig. 2). 

Distribution and habitat: reported from ponds and stream edges in Java, Pakistan, 
India and France; in Australia known only from streams in north-eastern New South 
Wales and northern Queensland. In two of the New South Wales sites, Cladopliora 
ylonwratn (Linnaeus) Kiitzing, indicative of hard water, was abundant. Other New 
South Wales collections are from 'soft' water. 

Notes: The Manning River plants were profusely perforate and almost ribbon-like 
(reminiscent of Parnllcla novnc-zelnndiae E.A. Flint in the field), whereas those from 
Turon and Beatrice Rivers were less perforate and more sheet-like. Since colonies of 
Tctrnsporidiiiin javanicum are apparently entire and saccate when young (Fott et al. 
1965), becoming perforate with age, these collections could represent plants of 
different ages. The minute flagella reported for T. fottii Coute & Tracanna (Fott et al. 
1965) and T. javanicum (Coute & Tracanna 1981) were not observed, nor were thick- 
walled resting spores. The size of the cells and thalli fall within those reported for both 
Z javanicum and T. fottii. The pyrenoids in specimens from Manning River seem to be 
central in all cell orientations, whereas those of specimens from Turon and Beatrice 
Rivers are towards the periphery of the cell. Unfortunately, cell contents were too 
poorly preserved to allow accurate assessment of cell polarity with light microscopy. 
Some collections (Entwisle 1972, Skinner 0163) showed markedly lobed chloroplasts 
and so may be referable to T. fottii. However, all Australian populations have been 
tentatively referred to T. javanicum until the appropriate ultrastructural and life history 
studies can be carried out. 
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Fig. 2. Tetrasporidium javanicuin (Entwisle 1982). a, perforations in thallus; b, cells lining perforations 
showing pyrenoid and separate gelatinous sheaths; c, cells under phase contrast, without 
pseudoflagella. 


Specimens examined: Queensland: Beatrice R., Innesfail-Millaa Millaa Rd, Entwisle 2278,W Sep 
1993 (MEL). 

New South Wales: Northern Tablelands: Manning R., Walcha-Gloucester Road, Entwisle 1966,10 Feb 
1991, (MEL); Folblue Ck, Gloucester-Scone Rd, Entwisle 1972p.p, 10 Feb 1991 (MEL); Polblue Ck, 
Barrington Tops, Entwisle 2933,10 Jan 1999 (NSW); drain on Round Mountain Rd, Cathedral Rocks 
National Park, Skinner 0169, 24 May 2000 (NSW); Oaky R., Barokec rest area. Cathedral Rocks 
National Park, Skinner 0163, 24 May 2000 (NSW); Tcatree Falls, Styx R., New England National 
Park, Skinner 0183 ,24 May 2000 (NSW). Central Tablelands: Turon R., Sofala, Efitwisle 1982,11 Feb 
1991 (MEL). 

Palmellopsis Korshikov 

Palniellopsis is similar in form to Tetrasporidium but the cells are scattered throughout 
the colony and are not in regular groups. Ettl &c Gartner (1988) place one microscopic 
and two macroscopic taxa in this genus. Entwisle's (1989) report of P. gelatinosa 
Korshikov from Victoria was the first for the genus from Australia. 

Palmellopsis gelatinosa Korshikov, The Freshwater Algae of the Ukraniau SSR. V. Sub¬ 
class Protococciueae. Vacuolales and Protococcales, 66 (1953). 

Coloin/ cumulous, irregular in shape, up to 10 cm long, thin and spreading to 1 cm 
wide, green. Cells spherical to ellipsoid, 5-11 pm diam., sparsely arranged throughout 
matrix; chloroplast cup-shaped and almost filling cell, pyrenoid sub-basal. No 
reproductive structures seen with certainty. (Fig. 3). 
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Distribution and habitat: reported from the Ukraine, Austria and Denmark; known in 
Australia from streams in eastern mountain ranges from Melbourne to south-eastern 
Queensland. Although it appears to be less common in winter, it is generally found in 
cold, fast-flowing streams. Occurs in almost pristine to moderately eutrophic streams, 
in the Notlwcladus community of the Yarra catchment (sensu Entwisle 1989) also in 
streams with Tctrnsporopsis fuscescens (A. Braun ex Kiitzing) Lemmermann and 
Teirasporidinm jnvaiiiaiin, or in more alkaline water with species such as Cladopliora 
glomerahi, Cotnpsopogoii coeruleiis (Balbis) Montague and Stigeoclonium tenue 
(C. Agardh) Kiitzing. 

Notes; The description in Korshikov (1953) is quite broad, and encompasses our 
collections. Only the Yarra River basin populations have been studied from living and 
culture material (Entwisle 1989). The variety of habitats displayed by our collections 
supports the possibility that Australian material may be distinct from the European 
species, but present opinion is that the two are conspecific. Playfair s unpublished 
notes at NSW on his 1894 collection of Palmclla mucosa from Collector in New South 
Wales, describe cells 8 pm in diameter, but there is no extant specimen. 


a b 


250 pm 



10 pm 10 pm 


Fig. 3. PalmcUopsis gcMinosn. a, habit of plant in culture (Entimsle 1400). b, sparse arrangement of 
cells in matrix {Enlunsic 1035). c, d cell photographed at 5 second interval, showing pair of 
contractile vacuoles (arrowheads mark the same position in each photograph) and pyrenoid 
(arrow) (Entunsk 1157). e, gelatinous sheaths around cells in culture (Entwisle 1400). 
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Palniellopsis miu'alis Bold and King, from USA, is microscopic, subaerial and has urn¬ 
like rather than cup-like chloroplasts and ellipsoid zoospores with a distinctive stigma 
(Bold et al. 1980). Palniellopsis texensis (Groover & Bold) EttI and Gartner has a more 
consistent arrangement of the vegetative cells than P. gelatinosa, no contractile 
vacuoles, as well as usually two lateral pyrenoides. 

Specimens examined: Queensland; 3 km from Killarney, towards Legume, creek into Condamine 
R., Enlu’isle 2804 ,14 Jut 1997 (MEL). 

New Soutlr Wales; North Coast: Tuntable Ck, 500 m start of walking track, road from Nimbin to 
Tuntable Falts, Entwisle2825 ,15 Jul 1997 (MEL). Northern Tablelands: Bolblue Ck, Gloucester-Scone 
Rd, Entunsle 1972 p.p., 10 Feb. 1991 (MEL); Kuruah River, Washpool, Enhuisle 1944, 8 Feb 1991 
(MEL). Central Tablelands: Turon R., Sofala, Entwisle 1986 ,11 Feb 1991 (MEL). Southern Tablelands: 
Spencers Ck, Jindabyne-Mt Kosciuszko Rd, Entzinsle 1568, 11 Nov 1988 (MEL). 

Victoria: Yarra River basin: see Entwisie (t989). 

Parallela E.A. Flint 

A distinctive monotypic genus differing from Radiofiltim and Geminelln (Ulothricales) 
in the absence of pyrenoids, the distinctly paired parallel plaited files of cells in the 
gelatinous mass, and the absence of cell walls in two halves. Flint's (1974) opinion was 
that Parallela belonged in the Chlorococcales rather than the Ulothricales; Ettl and 
Gartner (1988) do not mention the genus. 

Parallela novae-zealandiae E.A. Flint Nexv Zealand /. Bof.l2: 359 (1974). 

Thallus a gelatinous streamer of plaited parallel rows of cells, up to several cm long, 
less than 1 mm wide or thick. Cells subglobose to lenticular, cell-wall indistinct, 
chloroplast laminate parietal, (7-)8-ll pm long, (3.5-)4-6(-10) pm diam. No definite 
reproductive structures, but single or small groups of large subglobose cells present. 
(Fig. 4 c, d). 

Distribution and habitat: New Zealand, and North and South America; also in little- 
disturbed upland waterways in New South Wales, Victoria and the Northern Territory. 
Skinner 0185 formed fine wool-like skeins in shallow, cold water running over moss at 
the top of the falls. 

Notes: These new collections closely match the descriptions in Flint (1974) and 
Enhx'isle (1989). This taxon warrants further investigation, to resolve if the variation 
noted by Entwisle (1989) is worthy of taxonomic recognition. Playfair includes in his 
notes, under 'old Sydney records', three possible collections of this taxon, variously 
ascribed to Palniodiclyon viride Kutzing (Auburn, No. 117), Radiophilum flavescens G.S. 
West (no locality, 22 Jul 1909, 'cells divide sideways') and Palinodach/lon varinin Niigeli 
(no locality, 3 Jan 1910, '...dividing sideways'). The dimensions and drawings of at 
least the latter two collections indicate affinities with Parallela, but we have been 
unable to locate vouchered material of these two and the material in Bottle 117 was not 
well preserved. 

Specimens examined: New South Wales: Northern Tableland: Kiiniah R., Washpool, Entwisle 1944, 
8 Feb 1991 (MEL); Teatree Falls, Styx R., New Engtand National Park, Skinner 0185 ,24 May 2000 (NSW). 

Northern Territory: Seventeen Mile Ck, near crossing from Katherine Gorge to Edith Falls, Nitmiluk 
National Park, Entwisle 2715, 2 Jim 1997 (MEL). 

In addition to the four species of Chlorophytes reported here, another gelatinous 
colonial taxon was also encountered on rocks in cold water streams, the yellow-green 
Tetrasporopsis fusccscens (A. Braun ex Kutzing) Lemmermann (Chrysosphaeraceae, 
Chrysophyta). First recorded in Australia from Victoria (Entwisle & Anderson 1990), it 
has since been found in a few further Victorian localities and once in New South Wales 
(tributary of the Yowrie R., ford at TSR paddock Bourkes Rd, 1 km S of east gate to 
Walbilliga National Park, Skinner 0238c, 13 July 2000 (NSW)). 
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Chlorellales: Radiococcaceae 


Gloeocystis Nageli 

As defined by Hindak (1978) and Ettl & Gartner (1995), Gloeocystis is a small genus of 
three species, favouring damp terrestrial or epiphytic habitats, reproducing by 
autospores and similar in cell form to Coccomyxa Schmldle, from which it differs by 
possessing one pyrenoid in each cell and by having distinct concentric envelopes in 
the gel mass of the colonies. 

Playfair (1916) describes several Gloeocystis species, but as all are planktonic and their 
colonies microscopic, these would now be reassigned to different genera in accordance 
with Hindak (1978). Playfair's notebooks contain some intriguing but now 
unconfirmable references to G. vesiculosa Nageli. The organism described and 
illustrated in Playfair (1916) under that name is planktonic and probably refers to a 
microalga. 

Gloeocystis polydermatica (Kiitzing) Hindak, F. Preslia, Praha 50: 8. (1978). 

Gloeocapsa polydermatica Kiitzing, Tab. Phyc. 1(2): 15 (1846). 

Thallus amorphous, mucilaginous, green to 30 mm high and at least 90 mm across, 
with scattered colonies of cells in concentric envelopes. Cells single, in pairs, or fours, 
ov'al to ellipsoidal (round in end view), 6.0-10 pm long and 3.6 - 4.8 pm diam. and 
c. 2.5 pm in end view at maturity, each in individual ellipsoidal envelopes inside 
several concentric spherical to ellipsoidal envelopes in the amorphous mucilage of the 
thallus; chloroplast cup-shaped or laminar, parietal, filling two-thirds of the cell, often 
on one side, with a single pyrenoid. Reproduction by 4-8 autospores, similar to 
vegetative cells, but of smaller dimensions. (Fig. 4 a-b). 

Distribution and habitat: in central Europe, Japan and New Guinea. Found in eastern 
Australia on soil in wet heathland or forest, probably widespread but seldom 
collected. 

Notes: The Australian material fits comfortably within G. polydermatica as 
circumscribed by Hindak (1978) and Ettl and Gartner (1995). Where the outer layers of 
the gel mass have dried out the concentric gel envelopes become much more distinct 
than in the inside colonies. Ling and Tyler (2000) record a larger form, as 
'G. polydermatica forma' from Tasmania, but with minimal description and locality 
information. Various diatoms, green and blue-green algae take advantage of the 
mucilaginous nature of the thallus and grow in the surface layers. 

Specimens Examined: Queensland: Rainbow Ck, Blackdown Tableland, Cribb 800.8,2 Sep 1974 (BRI). 

New South Wales: Central Tablelands: between Fairy Falls and railway station, Lawson, Coveny 
18543 ,26 Mar 2000 (NSW); Tomah Spur, adjacent to RBG Mt Tomah, Cherry 229 ,28 Mar 2000 (NSW). 

Victoria: Yarra Bend Park, Kew, slope on E side of Yarra R. opposite rear of Fairfield Hospital, 
/, Avram 1, 23 Aug 1996 (MEL). 

Coleochaetales: Coleochaetaceae 


Coleochaete Breblsson 

A cosmopolitan genus of wide distribution and containing six well documented 
species (Szymanska & Spalik, 1993); (Coleochaete orbicularis Pringsheim is a nomen 
dubium) and a number of other taxa are of less reliable status. Day et al. (1995) list eight 
species from Australia, including two described by Mobius (1892), C. baileyi and C. 
conchata. Coleochaete conchata is an uncommon species with distinctive small globose 
cells, most recently collected in Australia by A.B. Cribb (Bowen Creek, Hinchinbrook 


734 


Telopea 9(3): 2001 



Fig. 4. Cloeocystis polydermatica (a, b Coveny 18543). a, vegetative cells; b, reproductive cells, before 
release. Parnllela novae-zealandiae (c, d Skinner 0185). c, thallus at plait node; d, vegetative cells. 
Scale bars: a, b, d = 10 pm; c = 10 pm. 
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Island, Queensland, Cribb 894.19, 25 Aug 1979 (BRI)). Coleoclmcte bnilq/i has been 
referred to C. piilvinatn as a variety (Printz 1964). Szymanska (1990) tabulates and 
compares the typical dimensions for tlie Pringsheim species o( Colcoclmete, while other 
authors vary widely in dimensions that they apply to circumscribe taxa. Taking 
account of synonyms and recent revisions, Colcochacte in Australia includes C. dmr,^cus, 
C. piilvbintn (including var. pulvinata and var. bnileyii) C. coiicimta, C. iiitcllaniin, 
C. scuiulata and the new species described below. However we can verify only the new 
species C. nreolnta in this paper due to the lack of adiquate voucher material and/or 
other records and documentation. 

Coleochaete areolata Entwisle & Skinner sp. nov. 

Thallus pulvinatus expansusque, amplior quam in C. pulvinata; spermocarpium intra 
cellulam suffultam oosporangii atque filamentas fulcrantes binatas a ramulis erectis 
adiectione; oosporum maturum cum spermocarpio areolatum. 

Holotype: Becdelup Falls, 2.9 km NE of Vasse Hwy, Beedelup Falls National Park, 
17 km W of Pemberton, Western Australia, /.H. Ross 3944, 3 Dec 1996 (MEL). 

Colonies gelatinous, sometimes forming a large mat several cm across, green to orange- 
brown, on rock or epiphytic. Basal system a radiating disc of outwardly expanding 
quadrate cells with a parietal chloroplast, one pyrenoid, about 25 pm long, 12-20 pm 
diam. and 18-22 pm thick, from which arise one or more erect ramifying processes. 
Erect axes radiating, branching alternately and successively; cells subglobo.se and 
upwardly inflated in apical parts of axes, to cylindrical in the lower two thirds of axes, 
mostly with a seta and collar, 15-30(-50) pm long, 12-18 pm diam.; chloroplast 
lamellate parietal with 1, 2 (or rarely more) pyrenoids; seta collar narrow, even, with 
slightly flared end, .30 pm or more long, 2-3 pm diam. Monoecious. Antberidia formed 
terminally on branches close to branches bearing oogonial initials, 2 to 6 or 8 together, 
conical with a slightly drawn out end, opening terminally and expanding when 
empty, c. 12 pm long, c. 6 pm diam. Spermatozoid has a chloroplast. Oogonia formed 
terminally on outer branches, but gradually displaced as growth continues in axis, 
flask-shaped with a long sinuous colourless trichogyne, 20-24 mm across the inflated 
base, 80-90 pm long, of which trichogyne is c. 60 pm long, 7-8 pm diam. After 
fertilization, a wall forming at the base of the trichogyne, the oospore then swelling 
and suffultory cell producing a second lateral cell which grows around the oospore, 
continuing to divide; other close-by filaments, often from the same axis, also 
producing cells which in clasping the oospore invest it in an envelope. Oospore 60-75 pm 
diam. at maturity. Rccsulting spermocarp supported by two or three pairs of branches 
of the axis, round, making a coat of pillow-shaped cells, 75-120 pm diam. At maturity, 
outer wall of oospore and inside walls of enveloping cells thickened and staining 
golden brown giving whole structure the areolate appearance for which the species is 
named. Zoosporangia as terminal or lateral cells of erect axes, pyriform, opening by 
rupture, 40-45 pm long, 15-20 pm in diaineter; zoospore with cup-shaped chloroplast 
and basal pyrenoid, occupying the lower two thirds of the sporangium, c. 25 pm long, 
c. 18 pm diam. (Fig. 5). 

Distribution and habitat: attached to rocks in fast-flowing streams through eucalypt 
forest, also found forming conspicuous cushions on the upper cells of Characeae. 
The Western Australian specimens demonstrate increasing maturity in oospores and 
consequent deterioration of the vegetative thallus as summer temperatures rise: 
December collections show all stages of sexual reproduction, while January collections 
have well matured oospores among dead or dying vegetative structures. This 
response may be to seasonal drying rather than temperature, as material collected in a 
mild, dry autumn from northern New South Wales {Skinner s.n.) shows mature 
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oogonia. Zoosporangia are very rare on sexually reproducing plants, although 
common in T]E 2978. 

Etymology: The specific epithet, areolata, describes the areolate decoration of the 
mature spermocarp. 



Fig. 5. Coleocimetc areolata sp. nov. (a-f, Ross 3944). a, antheridia; b, zoosporangium; c, upper axis, 
with just fertilised oogonium (above) and unsuccessful oogonium (below); d, developing oospore 
with paired supporting filaments; e, maturing sporocarp, showing developing flanges; f, mature 
areolate sporocarp. Scale bar = 25 pm. 
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Notes; Coleochnete nreolata is close to C. divergens Pringsheim and C. pulvinata A. Braun 
in growth form, but generally has larger cell dimensions and distinctive areolate 
thickenings of the oosporial wall and the bases of the envelope cells which make up 
the spermocarp. 

The descriptions of C. pidvinatn var. baileyi by Mobius (1892), Bailey (1893) or Printz 
(1964) are very similar and suggest similarity between C. pulvinntn var. baileyi and C, 
nreolata in vegetative form. Coleochaetc pulvinata var. baileyi is described as having the 
oospore almost free and naked among the vegetativ'e filaments without the investment 
of cells or the inward investiture of membranous flanges described for C. conchatn. 
Mobius (1892) described zoosporangia forming in series in the terminal regions of axes 
in C. baileyi. In material of C. nreolata examined here the zoosporangia are solitary and 
terminal or subterminal and may be in the same part of an axis, although not in series. 
Stages in spermocarp and oospore development correspond to those described by 
Oltmanns (1922) and Fritsch (1935) for C. pulvinata, but the paired supporting 
filaments are unic]ue to C. nreolata. Mature spermocarps with oospores having 
pronounced areolate golden-brown thickening, are not described for other cushion¬ 
forming Coleochnete species. 

Other specimens examined: New South Wales: North Coast: Boggy Ck, above Minyon Falls, 
Minyon Drive, off Nimbin-Goonengerry rd, Entzvisle 2978, 14 ]ul 1999 (NSW). Northern Tablelands; 
Barleyficlds Lagoon, Uralla, Skinner s.n., 30 May 1996 (NSW). 

Victoria: Dandenong area, Devilbend Reservoir, south of Momington, M. Mackey A&B, 19 Mar 1991 
(MEL). 

Western Australia: Gloucester National Park, The Cascades, Lefroy Brook, Glanders Rd, 1.8 km E 
of its junction with Pemberton-Northcliffe road, 5.7 km S of Pemberton, Ross 3941. 3 Dec 1996 
(MEL); Beedelup Falls, Beedelup National Park, off Vasse Highway, c. 16 km W of Pemberton, 
Enhvisle 2405, 6 Jan 1994 (MEL); Beedelup Falls National Park, Beedelup Falls, 2,9 km NE of Vasse 
Hwy, 17 km W of Pemberton, Ross 3945, 3 Dec 1996 (MEL); Deep River, Fernhook Falls, Beardnrore 
Road, Mt Frankland National Park, c. 24 km WNW of Walpole, Entzvisle 2391, 5 Jan 1994 (MEL); 
South Dandalup R., Torrens Rd, 2.2 km from Delpark Rd, c. 14 km ENE of Pinjarra, near North 
Dandalup, Entioisle 2384, 5 Jan 1994 (MEL). 

One collection of a gelatinous, partly pulvinate and partly disc-forming Coleochnete 
with small cells, possibly referable to C. conchatn, but not maturely reproductive, has 
been made on the New England Tableland {Skinner 0186). There are also non-pulvinate 
species in Australia (e.g. C. scutulata and C. nitcllaruin, see Day et al. 1995) which are 
not considered further here. 
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SHORT COMMUNICATION 

A new combination in Austrodanthonia (Gramineae) 

S.W.L. Jacobs 

Linder and Verboom (1996) and Linder (1997) reorganised the Australian species 
formerly included in Dnntiwnin. Most of the species were eventually transferred to a 
new genus Auslrodanihonin H.P. Linder. During this process it appears that one species 
{Dantlioriin pwccra)was omitted. This omission is dealt with here in preparation for a 
forthcoming new edition of Wheeler et nl. (1990). 

Austrodanthonia procera (Vickery) S.W.L. Jacobs comb. nov. 

Basionym: Danthonia procera Vickery (1956: 306) 

Synonyms: Notodanthonia procera (Vickery) Veldkamp (1980: 297); Rytidosperma 
procertnn (Vickery) Connor and Edgar (1979: 332). 

Holotype: Tasmania: Risdon, /. Vickery, 18 Jan 1949 (NSW11254). 
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Instructions for Authors 

Telopea is published twice a year. It covers systematic botany in Australia and the Asia-Pacific region 
specialising in the flora of New South Wales. Short Communications are welcome (see previous issues 
for format). 

Deadlines for the submission of papers are 1 June (for the first issue the following year) and 1 November 
(for the second issue). 

Authors are expected to have their papers peer-reviewed before submission. All papers will be refereed. 
Supply full contact details for main author. One hard copy should accompany an electronic file along 
with originals or electronic files of photographs and figures. 

Formatting 

• The title should be explicit and descriptive of the content; a short running head and an abstract (except 
for Short Communications) should be included. 

• Check most recent issue for format. The Macquarie Dictionary, latest edition, and the Style Manual for 
Authors, Editors and Printers, latest edition, should be consulted for spelling, abbreviations, units and 
other conventions. 

• References in the text should be made by giving the author's name with the year of publication in 
parentheses. For reference list at end of paper see papers in the latest issue for style. Titles of journals 
should be given in full. 

• An index to taxa is useful if the paper is large and deals with many species and synonyms. The author 
should prepare the basic alphabetic listing including all names in recent use. 

Citations 

• Cite Type details in full, giving details from protologue and from specimen label separately if there 
are important differences. TVpe citations should be in a consistent format, e.g: Type: New South Wales: 
North Western Plains: 10 km W of Moree (29'’08'S 129°48'E), B. Wiecek 1250, 2 Jan 1989; lecto NSW 
(Weston 1990: 21); isolecto K, MO. 

• Cite no more than 20 (except for very widely distributed species) and arrange by Botanical Divisions. 
Use accepted format: locality, collector & number, date (herbarium code plus institutional number if 
there is no collector's number) Only latitudes and longitudes on the original labels should be included. 
Give dates in the following format: 12 Jan 1987,2 Jun, 30 Jul, 10 Dec etc. 

Supply of Artwork 

• In the finished journal, we do not allow figures to extend beyond the journal margins. 

• Captions and scale bars for figures should be checked against the artwork for consistency. If scale bars 
or lettering need to be added, they should be clearly marked on a photocopy of the artwork. 
Measurements of scales bars should be provided in millimetres. The use of 'Times magnification' for 
scale is discouraged because layout can affect final size. 

• Line Art @1200 dpi. Greyscale Art ®300dpi resolution in eps or tiff format please — cdx, pict, bmp, 
wmf will not be accepted. Autliors wishing to submit other types of files will need to contact the General 
Editor. 

• Eiles from ArcView 3.1 are acceptable if exported from the layout as Postscript New (eps) at 720 dpi 
resolution. This must be specified in the options box. 

• At the above resolutions, graphic file size will usually exceed 1.2 Mb and therefore will not transport 
via email or on a floppy disk. Please supply graphics either on a 100 Mb zip disk or burnt to 650 Mb 
CD. Macintosh platform preferred. 

• Graphics embedded in Microsoft Word, Excel and Power Point will not be accepted. Items should be 
saved in the graphic formats tiff and eps as for Line art and Greyscale art. 

Artwork supplied as hard copy only 

• Artwork supplied should be no larger than A4 (21 cm wide). Any larger images should be brought to 
the attention of Scientific Editor to see if they need to be outsourced or reduced. 

• Hard copy Artwork should be complete and legible as no changes to hard copy artwork can be made 
post scanning. Any images requiring special treatment (eg old maps) should be brought to the attention 
of the Scientific Editor prior to acceptance of the paper. 

Tables 

• Tables should preferably be portrait rather than landscape shape (i.e. taller rather than wider). Column 
headings should be brief. Each table must be referred to in the text and its approximate position should 
be indicated in the margin of the manuscript. 


TELOPEA 9(3): 435- 741 • December 2001 


ISSN 0312-9764 


CONTENTS 

A new species of Radtila Sect. Cavifolitim (Radulaceae: Hepaticae) from 
Queensland, Australia E.A. Brown and T. Poes 435 

The genus Lne/ma^osfis (Gramineae) in Australia S.W.L. Jacobs 439 

A taxonomic revision of Araceae tribe Potheae {Pathos, Pothoidium and 
Pedicellanim) for Malesia, Australia and the tropical Western Pacific 

P.C. Boyce and A. Hay 449 

Non-marine algae of Australia: 1. Survey of colonial gelatinous blue- 
green macroalgae (Cyanobacteria) 

Stephen Skinner and Timothy J. Entwisle 573 

Desmids of New South Wales: New species and new records 

M. Dingley 601 

A revision of Solanum brownii Dunal (Solanaceae) and its allies 

A.R. Bean 639 

The lichen genera Phaeographis and Phaeographina (Graphidaceae) in 
Australia 3: Phaeographis — new reports and new species 

Alan W. Archer 663 

Four new species of Agrostis (Gramineae) from Australia S.W.L. Jacobs 679 

Non-marine algae of Australia: 2. Some conspicuous tuft-forming 
Cyanobacteria Stephen Skinner and Timothy J. Entwisle 685 

Non-marine algae of Australia: 3. Audouinella and Balbiania 

(Rhodophyta) Stephen Skinner and Timothy J. Entwisle 713 

Non-marine algae of Australia: 4. Floristic survey of some colonial 

green macroalgae (Chlorophyta) Timothy J. Entwisle and Stephen Skinner 725 

SHORT COMMUNICATION 

A new combination in Austrodanthonia (Gramineae) S.W.L. Jacobs 741 



